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Dear  Interested  Citizen: 

Attached  is  one  of  twenty-two  technical  reports  developed  as  a  basis  for 
writing  the  Environmental  Impact  Statement  on  Public  Service  Company  of  New 
Mexico's  Proposed  New  Mexico  Generating  Station  and  Possible  New  Town  (NMGS 
EIS) .  (A  list  of  the  technical  reports  is  attached.) 

These  technical  reports  provide  detailed  information  on  the  existing 
environment,  methods  used  for  the  impact  analysis,  and  related  data  supportive 
of  the  analysis  and  conclusions  presented  in  the  EIS.  These  reports  should  be 
retained  for  use  with  the  Draft  and  Final  EIS  and  other  documents  related  to 
BLM's  San  Juan  Basin  Action  Plan  (SJBAP). 

The  Draft  NMGS  EIS  will  be  filed  with  the  Environmental  Protection  Agency  and 
released  for  public  review  on  November  30,  1982.  Comments  on  the  Draft  EIS 
will  be  due  by  close  of  business  February  7,  1983,  at  the  BLM  New  Mexico  State 
Office.  Because  of  the  large  volume  of  material  presented  in  the  technical 
reports,  the  BLM  is  distributing  these  reports  in  advance  of  the  Draft  EIS  to 
provide  sufficient  time  for  public  review.  The  technical  reports  will  be 
available  for  public  review  at  the  places  indicated  on  the  attached  list. 
Copies  will  also  be  available  from  the  BLM  New  Mexico  State  Office,  U.S.  Post 
Office  and  Federal  Building,  Santa  Fe,  for  a  copy  fee. 

Informational  public  meetings  are  scheduled  for  December  1982  to  provide  a 
public  forum  to  clarify  questions  and  concerns  about  the  SJBAP  proposals  and 
the  related  environmental  documents,  which  will  all  have  been  issued  by  that 
time.  The  meetings  are  scheduled  as  follows: 

•  December  14,  Civic  Center,  Farmington,  3  to  9  PM 

•  December  14,  Convention  Center,  Albuquerque,  3  to  9  PM 

•  December  15,  Chapter  House,  Crownpoint,  3  to  9  PM 

•  December  16,  Holiday  Inn,  Gallup,  3  to  9  PM 

•  December  16,  Kachina  Lodge,  Taos,  3  to  9  PM 

In  addition,  formal  public  hearings  will  be  held  in  January  1983  to  solicit 
public  comments  on  the  SJBAP  Proposals.  These  meetings  are  scheduled  as 
follows : 


•  January  10,  Chapter  House,  Crownpoint,  beginning  at  1:00  PM 

•  January  12,  Civic  Center,  Farmington,  beginning  at  9:00  AM 

•  January  14  (and  15th  if  necessary  because  of  the  number  of 
registrants),  Four  Seasons  Motor  Lodge,  Albuquerque,  1-40 
and  Carlisle  Blvd.,  beginning  at  9:00  AM  (each  day) 
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Questions  on  the  public  meetings,  hearings,  and  the  technical  reports 
themselves  should  be  directed  to: 


Leslie  M.  Cone 

NMGS  Project  Manager 

BLM,  New  Mexico  State  Office 

P.0.  Box  1449 

Santa  Fe,  NM  87501 

(505)  988-6184  FTS  476-6184 


Sincerely  yours 


Charles  W.  Luscher 
State  Director,  New  Mexico 


List  of  Technical  Reports 


1 .  Purpose  and  Need 

2.  Project  Description 

3.  Alternatives  to  the  Project 

4.  Site  Alternatives 

5.  Permit  Reconnaissance 

6 .  Air  Quality 

7.  Geologic  Setting 

8.  Mineral  Resources 

9.  Paleontology 

10.  Soils,  Prime  and  Unique  Farmlands 

11.  Hydrology 

12.  Water  Quality 

13 .  Vegetation 

14.  Wildlife  and  Aquatic  Biology 

15.  Threatened  and  Endangered  Species 

16 .  Cultural  Resources 

17 .  Visual  Resources 

18.  Recreation  Resources 

19.  Wilderness  Values 

20.  Transportation 

21 .  Social  and  Economic  Conditions 

22.  Land  Use  Controls  and  Constraints 


Availability  of  Technical  Reports  for  Public  Review 


Individual  copies  of  the  technical  reports  can  be  obtained  for  a  copy  fee. 
Inquiries  should  be  directed  to: 


Bureau  of  Land  Management,  New  Mexico  State  Office 
Title  Records  and  Public  Assistance  Section  (943B) 

U.S.  Post  Office  and  Federal  Building 

P.0.  Box  1449 

Santa  Fe,  NM  87501 

(505)  988-6107  FTS  476-6107 

Copies  of  the  reports  are  available  for  public  review  at  the  locations  listed 
below.  [Formal  and  informal  cooperating  agencies  are  denoted  by  an  asterisk  (*).] 


BUREAU  OF  LAND  MANAGEMENT  OFFICES 

New  Mexico  State  Office 

NMGS  Project  Staff  (934A) 

Room  122,  Federal  Building 

Cathedral  Place 

P.0.  Box  1449 

Santa  Fe,  NM  87501 

(505)  988-6184  FTS  476-6184 

San  Juan  Energy  Projects  Staff  (911) 

Room  129,  Federal  Building 

Cathedral  Place 

P.0.  Box  1449 

Santa  Fe,  NM  87501 

(505)  988-6226  FTS  476  -6  2  26 

Public  Affairs  Staff  (912) 

Room  2016 

U.S.  Post  Office  and  Federal  Building 

P.0.  Box  1449 

Santa  Fe,  NM  87501 

(505)  988-6316  FTS  476-6316 

Division  of  Resources( 930) 

509  Camino  de  los  Marquez,  Suite  3 
P.0.  Box  1449 
Santa  Fe,  NM  87501 
(505)  988-6212  FTS  476-6212 

Albuquerque  District  Office 

3550  Pan  American  Freeway  NE 
P.0.  Box  6770 
Albuquerque,  NM  87107 
(505)  766-2455  FTS  474-2455 


Farmington  Resource  Area  Headquarters 

900  La  Plata  Road 
P.0.  Box  568 
Farmington,  NM  87401 
(505)  325-3581 

Taos  Resource  Area  Office 

Montevideo  Plaza 
P.0.  Box  1045 
Taos,  NM  87571 
(505)  758-8851 

Socorro  District  Office 

198  Neel  Avenue 

P.0.  Box  1219 

Socorro,  NM  87801 

(505)  835-0412  FTS  476-6280 

Las  Cruces  District  Office 

1705  N.  Valley  Drive 

P.O.  Box  1420 

Las  Cruces,  NM  88001 

(505)  524-8551  FTS  571-8312 

Roswell  District  Office 

1717  W.  Second  Street 

P.O.  Box  1397 

Roswell,  NM  88201 

(505)  622-7670  FTS  476-9251 

Carlsbad  Resource  Area  Headquarters 

114  S.  Halagueno  Street 
P.O.  Box  506 
Carlsbad,  NM  88220 
(505)  887-6544 


OTHER  ORGANIZATIONS 


USDI ,  Bureau  of  Land  Management 

Division  of  Rights-of-Way  (330) 

18th  and  C  Streets  ,  NW 
Washington,  D.C.  20240 
(202)  343-5441  FTS  343-5441 

USDI,  Bureau  of  Land  Management 

Denver  Service  Center  (D-460) 

Technical  Publications  Library 
Denver  Federal  Center,  Bldg.  50 
Denver,  CO  80225 
(303)  234-2368  FTS  234-2368 

NEW  MEXICO  STATE  AGENCIES 

New  Mexico  State  Environmental 

Improvement  Division* 

725  St.  Michaels  Drive 
P.0.  Box  968 
Santa  Fe ,  NM  87503 
(505)  827-5217,  ext.  2416 

New  Mexico  Energy  and  Minerals 

Department* 

525  Camino  de  los  Marquez 
P.0.  Box  2770 
Santa  Fe ,  NM  87503 
(505)  827-3326 

New  Mexico  Historic  Preservation  Bureau* 

State  Historic  Preservation  Officer 
505  Don  Gasper  Avenue 
Santa  Fe,  NM  87503 
(505)  827-2108 

New  Mexico  Natural  Resource  Department* 

Villagra  Building 
Santa  Fe ,  NM  87503 
(505)  827-5531 

New  Mexico  Public  Service  Commission* 

Bataan  Memorial  Building 
Santa  Fe ,  NM  827-3361 
(505)  827-3361 

New  Mexico  State  Engineer's  Office* 

Bataan  Memorial  Building 
Santa  Fe ,  NM  87503 
(505)  827-2423 

New  Mexico  State  Planning  Office* 

505  Don  Gasper  Avenue 
Santa  Fe ,  NM  87503 
(505)  827-5191 


Public  Service  Company  of  New  Mexico 

Alvarado  Square 
P.0.  Box  2268 
Albuquerque,  NM  87158 
(505)  848-2700 

Woodward-Clyde  Consultants.  Inc. 

3  Embarcadero  Center,  Suite  700 
San  Francisco,  California  94111 
(415)  956-7070 

PUBLIC  AND  UNIVERSITY  LIBRARIES 

Reading  copies  of  the  NMGS  EIS  and 
associated  technical  reports  will  be 
available  at  the  following  public 
and  university  libraries: 

State  and  Public  Libraries 

Albuquerque  Public  Library 

501  Copper  Avenue  NW 
Albuquerque,  NM  87102 

Aztec  Public  Library 

201  W.  Chaco 
Aztec,  NM  87401 

Crownpoint  Community  Library 

c/o  Lioness  Club,  P.0.  Box  731 
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1  .0 

INTRODUCTION 


BACKGROUND 


Included  in  the  recent  Council  on  Environmental  Quality 
Regulations  (1979)  are  several  important  objectives  to  reduce 
excessive  paperwork  in  the  preparation  of  environmental  impact 
statements  (EISs): 

•  Discuss  only  briefly  issues  other  than  significant  ones. 

•  Emphasize  the  portions  of  the  EIS  that  are  useful  to 
decision  makers  and  the  public  and  reduce  emphasis  on 
background  material. 

•  Prepare  analytic  rather  than  encyclopedic  EISs. 

In  order  to  accomplish  these  objectives  and  still  provide  the  depth 
and  background  required  for  an  analytic  impact  statement,  this 
technical  report  has  been  prepared  for  the  New  Mexico  Generating 
Station  (NMGS)  project.  In  this  report,  impacts  that  were  not 
identified  as  significant  but  which  are  still  considered  important 
by  the  public  or  technical  specialists  are  analyzed.  Background 
material  is  provided  for  those  issues  and  impacts  that  were  considered 
necessary  for  the  comparison  of  alternatives.  Impacts  that  were  not 
identified  as  significant  or  important  by  the  public  and  by  technical 


1-1 


C700A.S2  (PNM  I  &  PNM  II)  -  2 


preparers  are  summarized,  and  reasons  for  their  elimination  from 
detailed  analysis  are  discussed. 

SUMMARY  DESCRIPTION  OF  PROJECT  COMPONENTS 

Public  Service  Company  of  New  Mexico  (PNM)  proposes  to  construct 
a  2000-megawatt  (MW)  coal-fired  electric  generation  plant  approx¬ 
imately  35  miles  south  of  Farmington,  New  Mexico,  in  San  Juan  County 
(Map  1-1).  The  proposed  NMGS ,  at  ultimate  development,  would  have 
four  500-MW  generating  units.  Each  generating  unit  would  include  a 
turbine  generator  area,  coal  pulverizer  area,  boiler  area,  particulate 
removal  system,  SO2  removal  system,  and  chimney  stack.  The  proposed 
arrangement  of  these  and  other  power  plant  components  is  shown  in 
Figure  1-1.  For  the  environmental  analysis,  it  was  assumed  that 
commercial  operation  of  the  first  500-MW  unit  would  begin  in  1990 
and  that  other  units  would  start  operating  during  the  1990s. 

Coal  for  NMGS  would  be  acquired  through  long-term  contracts  with 
Sunbelt  Mining  and  Arch  Minerals  (Proposed  Action)  or  other  producers 
in  the  San  Juan  Basin  (alternative  coal  supply).  Coal  acquired  from 
a  joint  venture  of  Sunbelt  and  Arch  Minerals  would  be  supplied  from 
surface  mines  (referred  to  as  the  Bisti  mine  in  this  analysis)  in  the 
immediate  vicinity  of  the  proposed  plant  site.  Coal  acquired  from 
other  producers  in  the  San  Juan  Basin  would  be  hauled  from  mines 
located  as  much  as  30  miles  from  the  proposed  plant  site.  Coal 
required  for  NMGS  would  average  7.5  million  tons  per  year,  or  a 
total  of  300  million  tons  over  the  40-year  project  life. 

The  proposed  fuel-handling  system  would  involve  hauling  coal 
from  the  Bisti  mine  (or  other  mine  locations)  by  truck  to  a  receiving 
facility  located  adjacent  to  the  NMGS  site.  Coal  would  then  be 
transferred  via  conveyor  belt  from  the  receiving  station  to  active  or 
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Note:  For  more  information,  see  the  location 
maps  in  Appendix  G  of  the  EIS. 


Source:  B LM  1 982. 

Map  1-1.  GENERAL  LOCATION  OF  PROPOSED  ACTION 
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Figure  1-1.  STATION  LAYOUT 
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emergency  storage  piles.  All  coal-handling  and  processing  operations 
after  active  storage  would  be  enclosed.  Surfaces  of  emergency  storage 
piles  would  be  treated  with  a  nontoxic  stabilizing  agent,  and  all 
storage  piles  and  coal-processing  areas  would  be  designed  so  that 
runoff  from  precipitation  would  be  diverted  to  the  plant's  water 
treatment  system.  Any  coal  spills  from  conveyor  belts  would  be 
promptly  removed,  and  percolation  beneath  on-site  stockpiles  would  be 
controlled.  Alternative  fuel-handling  systems  include  the  delivery  of 
coal  from  the  Bisti  mine  to  receiving  station  by  conveyor  and  storage 
of  primary  crushed  emergency  coal  on  Sunbelt  property  north  of  the 
NMGS  site. 

Atmospheric  emissions  from  the  plant  would  be  controlled  by 
systems  designed  to  meet  applicable  federal  and  New  Mexico 
regulations.  Control  systems  being  considered  include: 

•  Particulates  -  fabric  filter  (Proposed  Action)  and 
electrostatic  precipitator 

•  SO2  -  wet  limestone  scrubbing  or  lime  spray  drying 

•  NO  -  dual-register  burner,  tangentially  fired  steam 
generator,  or  controlled-f low/split-flame  burner 

Four  types  of  waste  would  be  derived  from  coal  used  in  NMGS: 
bottom  ash,  fly  ash,  coal  pulverizer  rejects,  and  flue  gas 
desulfurization  (FGD)  products  (sludge).  Under  existing  laws  and 
regulations,  none  of  these  wastes  are  considered  hazardous.  Fly  ash 
and  FGD  by-products  would  be  mechanically  mixed  and  hauled  by  end- 
dump  truck  to  previously  mined  portions  of  the  coal  mine.  Disposal 
areas  would  be  prepared  for  receiving  ash  by  backfilling  with  mine 
overburden.  Ash  would  then  be  dumped  and  spread  in  layers  over  the 
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mine  overburden.  After  the  ash  was  placed  and  spread,  it  would  be 
covered  with  layers  of  overburden  and  surface  soil  or  topsoil  and  then 
a  vegetative  cover  would  be  established.  Bottom  ash  and  pulverizer 
rejects  would  be  collected  for  disposal  in  dewatering  bins  and  then 
hauled  by  end-dump  trucks  for  disposal  into  previously  mined  portions 
of  the  coal  mine.  Procedures  for  disposal  would  be  the  same  as  for 
fly  ash. 

The  water  management  system  would  contain  all  equipment  necessary 
to  treat  and  supply  all  the  plant  makeup  water  and  potable  water.  The 
power  plant  would  be  designed  and  operated  as  a  zero-discharge  plant; 
wastewater  would  be  reused  by  cascading  it  to  uses  requiring 
successively  lower  water  quality.  Used  water,  degraded  to  the  extent 
that  it  could  not  be  economically  treated  for  further  in-plant  use, 
would  be  used  for  transport  and  disposal  of  plant-generated  wastes  or 
would  be  discharged  to  evaporation  ponds  (Figure  1-1)  .  Evaporation 
ponds  would  be  lined  with  impervious  material  to  limit  seepage 
losses . 

Water  supplies  available  for  NMGS  are  believed  to  be  sufficient 
to  construct  an  all-wet  heat-rejection  system,  based  on  evaporative 
cooling,  and  to  use  forced-draft  cooling  towers  (Figure  1-1).  Cooling- 
tower  makeup  water  would  be  drawn  from  the  nearby  raw-water  storage 
reservoir.  The  makeup  water  would  replace  the  tower  losses  from 
evaporation,  drift,  and  blowdown.  If  sufficient  water  could  not  be 
secured  for  a  totally  evaporative  system,  a  water-cooling  system 
employing  both  dry  and  conventional  wet  towers  might  be  required. 

The  estimated  water  requirement  for  NMGS,  with  four  units 
operating  at  rated  capacity  and  a  heat-rejection  system  equipped  with 
wet-cooling  towers,  would  be  35,000  acre-feet  per  year.  In  order  to 
supply  this  quantity  of  water  to  NMGS,  the  Proposed  Action  would 
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involve  acquiring  rights  to  35,000  acre-feet  of  water  per  year  from 
the  San  Juan  River,  storing  the  water  in  the  Navajo  Reservoir  for 
release  upon  demand,  and  using  the  natural  channel  of  the  San  Juan 
River  for  delivery  of  water  to  a  diversion  facility  downstream.  If 
the  total  quantity  of  water  required  for  a  wet-cooling  system  cannot 
be  acquired  from  the  San  Juan  River,  the  applicant  proposes  to  develop 
a  well  field  in  the  vicinity  of  NMGS.  Water  from  this  well  field 
would  be  used  to  make  up  the  balance  of  water  required  for  a  wet¬ 
cooling  system.  A  second  alternative  water  supply  system  would  be 
based  on  a  total  supply  of  20,000  acre-feet  per  year  from  the  San  Juan 
River  and  the  use  of  a  combination  of  wet-  and  dry-cooling  towers 
designed  to  perform  within  the  supply  constraint. 

The  Proposed  Action  for  a  water  delivery  system  would  include  the 
construction  of  a  diversion  facility  in  the  vicinity  of  Farmington; 
an  alternative  location  would  be  near  the  State  Highway  44  bridge 
crossing  at  Bloomfield  (Map  1-2).  Pumps  at  the  diversion  facility 
would  discharge  water  into  two  36-inch  pipelines  that  would  deliver 
water  to  a  4000-acre-foot  storage  reservoir  near  NMGS  (Map  1-1)  and 
ultimately  to  the  power  plant.  The  approximately  40-mile  proposed 
pipeline  (PI)  would  generally  require  90-foot  construction  rights-of- 
way  (ROW)  and  would  parallel  the  new  and  old  portions  of  Highway  371 
(Map  1-1).  An  alternative  water  pipeline  route,  P2,  would  begin  at  an 
intake  pumping  station  near  Bloomfield  and  would  end  at  the  proposed 
terminal  storage  reservoir.  A  49-mile  alternative  water  pipeline 
route,  P3 ,  would  also  originate  at  an  intake  pumping  station  near 
Bloomfield  and  would  terminate  at  the  proposed  storage  reservoir  near 
NMGS. 


In  order  to  deliver  power  from  NMGS  to  various  load  centers, 
it  would  be  necessary  to  integrate  the  plant  into  the  existing  bulk 
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Note:  For  more  information,  see  the  location 
maps  m  Appendix  G  of  the  EIS. 


Source:  BLM  1982. 

Map  1-2.  GENERAL  LOCATION  OF  ALTERNATIVES 
INCLUDING  THE  PROPOSED  ACTION 
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transmission  systems  of  PNM  and  neighboring  utilities.  Thus  the 
proposed  transmission  system  would  consist  of  a  500-kilovolt  (kV)  loop 
linking  NMGS  with  PNM's  approved  500-kV  Four  Corners -Ambrosia-Pa jarito 
(FC-A-P)  line,  located  approximately  5  miles  west  of  NMGS,  and  two 
500-kV  lines  linking  NMGS  with  the  Albuquerque  distribution  and  load 
center  at  the  proposed  Rio  Puerco  Station  (Map  1-1)  .  The  NMGS- 
Albuquerque  system  would  be  installed  in  phases:  the  500-kV  loop  in 
1990  with  commencement  of  commercial  operation  of  Unit  1,  the  first 
500-kV  line  with  Unit  2  in  1993,  and  the  second  500-kV  line  with  Unit 
4  in  1998. 

Four  routes  are  considered  technically  and  economically  feasible 
for  construction  of  the  500-kV  transmission  system.  Route  T2  is 
proposed  for  the  first  500-kV  line  and  route  T1  is  proposed  for  the 
second  500-kV  line;  routes  T3  and  T4  are  alternatives  to  the  Proposed 
Action.  The  total  distance  traversed  would  be  similar  for  the  two 
proposed  and  two  alternative  corridors:  101  miles  (T2)  ,  107  miles 
(Tl) ,  105  miles  (T3) ,  and  126  miles  (T4) .  With  the  exception  of  tower 
sites,  the  proposed  200-foot  ROW  could  support  other  compatible  land 
uses,  such  as  grazing.  PNM  would  keep  the  transmission  line  ROW 
closed  and  would  patrol  the  line  by  helicopter  each  month.  Lands 
disturbed  by  heavy  equipment  and  temporary  access  roads  would  be 
restored  to  their  original  condition. 

Table  1-1  displays  construction  work  force  estimates  over  time. 
Construction  employment  for  station  facilities  would  reach  peaks  of 
1515  employees  in  1987  and  1530  employees  in  1992.  Operations 
employment  at  station  facilities  would  increase  steadily,  from  30 
employees  in  1989  to  900  employees  in  1999  when  all  four  units  are 
expected  to  be  on-line. 
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Table  1-1 .  MGS  OBSTRUCTION  AND  OPERATION 
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Source:  PM  1980,  unpublished  data 
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According  to  PNM  (unpublished  data,  1980),  estimated  construction 
employment  skill  requirements  would  be  as  follows: 

Percent  of  Total 

Skill  Construction  Work  Force 


Boilermakers  9.4 
Pipefitters  14.2 
Electricians  14.4 
Carpenters  5 .6 
Ironworkers  10.0 
Operators  10 .0 
Laborers  9.0 
Teamsters  4.1 
Cement  masons  0.8 
Millwrights  3  .3 
Insulators  4.0 
Sheetmetal  workers  1.1 
Painters  1  .2 
Others  0 .5 
Supervision  12.4 


The  above  estimates  are  averaged  for  construction  of  all  four 
units . 

SAN  JUAN  BASIN  ACTION  PLAN  OVERVIEW  AND  RELATIONSHIP  OF  THE  NMGS  EIS 
TO  ACTIONS  INCLUDED  IN  THE  PLAN 


The  proposed  site  for  the  NMGS  is  located  in  the  San  Juan  Basin 
of  northwestern  New  Mexico.  The  Bureau  of  Land  Management  (BLM) 
is  responsible  for  the  management  of  much  of  the  land  and  mineral 
resources  in  this  area,  and  currently  has  six  separate  but 
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interrelated  proposals  under  consideration  within  the  basin.  In  order 
to  respond  to  these,  the  BLM  has  developed  a  San  Juan  Basin  Action 
Plan  (SJBAP).  This  plan  provides  for  the  organizational  arrangements 
whereby  the  environmental  analyses  and  decision  making  can  be 
implemented  in  a  timely  and  efficient  manner.  The  plan  describes  the 
process  for  preparation  of  three  site-specific  EISs  (including  the 
NMGS  EIS)  and  three  Environmental  Assessments  (EAs): 

•  Coal  Preference  Right  Lease  Applications  (EA) 

•  San  Juan  River  Regional  Coal  Leasing  (EIS) 

•  Wilderness  Study  Areas  (WSAs)  (EIS) 

•  New  Mexico  Generating  Station  (EIS) 

•  Ute  Mountain  Land  Exchange  (EA) 

•  Bisti  Coal  Lease  Exchange  (EA) 

In  addition  to  these  documents,  the  action  plan  provides  for  the 
preparation  of  a  Cumulative  Overview  (CO).  The  CO  is  intended  to 
focus  on  the  cumulative  impacts  that  would  result  from  the  proposed 
actions  analyzed  in  the  EISs  and  EAs  listed  above  and  therefore  to 
facilitate  public  review  and  decision  making.  As  a  result  of  this 
organization,  the  impact  analysis  in  the  NMGS  EIS  and  technical 
background  reports  concentrates  on  the  impacts  expected  to  result 
from  the  specific  NMGS  components  proposed.  The  cumulative  impacts 
expected  to  result  from  the  proposed  NMGS,  in  addition  to  the 
cumulative  impacts  of  other  proposals  to  be  developed  in  the  same 
time  period,  are  described  in  the  CO. 

BASELINE  CONDITIONS  ASSUMED  FOR  THE  NMGS  TECHNICAL  REPORT  IMPACT 
ANALYSES 

The  site-specific  impact  analysis  for  this  technical  report  was 
based  on  the  affected  environment  and  available  resources  that  would 
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be  existing  at  the  time  of  construction  and  operation  of  the  NMGS 
facility.  Since  construction  at  the  NMGS  facility  would  not  begin 
until  1985,  certain  assumptions  regarding  project  development  in  the 
San  Juan  Basin  were  necessary.  Two  levels  of  project  development  were 
considered,  along  with  criteria  for  each,  in  developing  a  status  for 
the  various  non-SJBAP  actions  proposed  for  the  San  Juan  Basin  area. 

•  Baseline  1  -  The  projects  considered  in  this  level  of 
development  are  those  that  have  approval  and  are  to  be  built 
or  under  construction  in  1985.  This  level  represents  the 
projected  existing  environment  without  the  proposals 
included  in  the  SJBAP . 

•  Baseline  2  -  The  projects  considered  in  this  level  are  in 
some  phase  of  the  application  stage.  In  this  level, 

Baseline  1  projects  are  added  to  any  projects  in  Baseline  2 
along  with  any  revision  in  resource  production  or  uses 

( e .g  . ,  coal)  . 


Where  differences  in  Baselines  1  and  2  affect  the  results  of 
impact  analyses,  discussion  is  provided.  If  no  differences  are 
identified,  it  should  be  assumed  that  consideration  of  the  two 
different  baselines  did  not  alter  the  impact  analyses. 

A  complete  list  of  projects  and  comprehensive  location  maps  for 
Baselines  1  and  2  are  provided  in  Appendix  C  of  the  NMGS  EIS . 

ORGANIZATION  OF  THE  REPORT 

Section  2.0  of  this  technical  report  describes  the  assumptions 
and  methodological  approach  used  in  the  assessment  of  potential 
impacts  of  the  Proposed  Action  on  the  affected  environment.  In 
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addition,  Section  2.0  contains  a  definition  of  the  study  area  and 
identification  of  data  sources. 

Section  3.0,  Affected  Environment,  contains  baseline  data  on 
existing  conditions  in  the  study  area,  as  well  as  projections  of 
future  conditions  without  the  Proposed  Action.  Information  on 
historical  trends  is  presented  where  it  is  useful  in  providing  a 
basis  for  predicting  most  likely  future  trends.  The  description  of 
projected  future  trends  takes  into  consideration  the  changes  in  the 
environment  that  are  expected  to  occur  as  a  result  of  the  projects 
identified  in  Baseline  1.  This  provides  a  reasonable  estimate  of 
the  future  existing  environment  against  which  the  potential  impacts 
of  the  Proposed  Action  and  alternatives  can  be  assessed. 

Section  4.0  describes  the  potential  effects  of  implementing  the 
Proposed  Action  and  alternatives.  Impacts  identified  are  measured 
against  indicators  of  significance  in  order  to  estimate  the  importance 
of  the  impact  to  the  affected  human  environment.  (Potential  impacts 
associated  with  alternatives  to  the  Proposed  Action  are  compared  in 
Section  9  .0  .) 

In  Section  5.0,  mitigation  measures  are  suggested.  These 
measures  would  help  to  alleviate  the  potentially  significant  adverse 
impacts  or  enhance  the  beneficial  impacts  identified  in  the  Section 
4.0  analysis.  Those  potentially  adverse  impacts  for  which  no 
appropriate  mitigation  measures  have  been  suggested  are  discussed 
in  Section  6.0  as  "unavoidable  adverse  impacts." 


1-14 


C700AS.2  (II)  -1 


2.0 

FRAMEWORK  FOR  ANALYSIS 


SOILS 


Geographic  Area  of  Influence 

Direct  impacts  to  the  soils  resource  would  occur  primarily  on 
areas  directly  disturbed  (e.g.,  NMGS  site,  pipeline  and  transmission 
line  ROWs  and  associated  surface  facilities,  reservoir  site,  and 
borrow  areas)  during  construction,  operation,  and  maintenance  of  the 
Proposed  Action  or  alternatives. 

Indirect  impacts  to  the  soils  resource  would  result  primarily 
from  increased  off-road  vehicle  (ORV)  access  to  previously 
inaccessible  areas.  Construction  of  new  ROWs  (e.g.,  pipeline  and 
transmission  lines)  would  allow  some  previously  inaccessible  areas  to 
be  accessible  to  ORVs .  The  degree  and  areal  extent  of  such 
disturbances  are  unknown,  but  would  probably  be  limited  to  about  5 
miles  on  each  side  of  new  ROWs. 

Indicators  of  Impact  Significance 

Indicators  of  impact  significance  included  the  degree  and  areal 
extent  of  disturbances,  erosion  susceptibility,  and  reclamation 
potential  of  the  areas  that  would  be  directly  affected  during 
construction,  operation,  and  maintenance  of  the  various  project 
components.  Impacts  to  the  soils  resource  were  considered  significant 
if  there  is  a  high  probability  that  soil  erosion  would  not  be  held  to 
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acceptable  levels  and  disturbed  areas  would  not  be  able  to 
revegetate.  An  "acceptable"  soil  erosion  level  is  defined  as  the 
amount  of  soil  loss  that  would  not  significantly  affect  the  long-term 
productivity  and  stability  of  disturbed  areas.  Findings  were  based  on 
analyses  of  soils  and  terrain  traversed  and  on  erosion  control  and 
reclamation  measures  presented  in  the  project  description  (see  Chapter 
1 .0  of  the  EIS)  . 

Determination  of  potential  problem  soil  areas  was  accomplished  by 
analyzing  published  soil  maps  and  surveys  and  through  discussions  with 
applicable  resource  agency  personnel  (Soil  Conservation  Service  and 
BLM) .  Construction  and  erosion  control/reclamation  measures  presented 
in  the  project  description  were  assessed  as  to  their  adequacy  for 
protecting  against  significant  impacts  to  the  soils  resource.  Erosion 
control  and  reclamation  measures  were  proposed  for  consideration  of 
inclusion  in  the  project  description  or  BLM  ROW  stipulations  when 
findings  from  the  analysis  warranted. 

Methods  for  Data  Collection 

A  thorough  literature  search  of  existing  soils  data  within  the 
applicable  portion  of  the  San  Juan  Basin  region  was  conducted.  The 
applicable  soils  data  sources  used  include  Soil  Conservation  Service 
(SCS)  soil  surveys/publications  and  SCS  Form  5,  Soil  Interpretation 
Tables;  SCS/New  Mexico  State  University,  Agricultural  Experiment 
Station,  research  reports;  and  a  PNM-contracted  soil  survey  for  the 
NMGS  site. 

An  aerial  reconnaissance  and  partial  ground  survey  of  proposed 
and  alternate  project  components  was  performed.  SCS  and  BLM  personnel 
were  contacted  for  additional  soils  information. 
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Interrelationships  with  Baselines  1  and  2 

Consideration  of  the  energy  and  resource-related  projects  in 
Baselines  1  and  2  generally  does  not  change  the  potential  soils 
resource  impacts  attributable  to  the  NMGS  project.  The  one  exception 
is  the  interrelationship  between  the  NMGS  project  and  the  Navajo 
Indian  Irrigation  Project  (NIIP)  .  Potential  impacts  are  discussed 
under  the  applicable  project  components. 

PRIME  AND  UNIQUE  FARMLANDS 

Geographic  Area  of  Influence 

Significant  impacts  to  Prime  or  Unique  Farmlands  would  occur  only 
on  areas  that  would  be  taken  out  of  production  by  surface  facilities 
associated  with  the  Proposed  Action  or  alternatives  (e.g.,  NMGS,  San 
Juan  River  intake,  pipeline  pump  stations,  reservoir  site,  or 
transmission  tower s/ substat ions ) .  This  is  based  on  the  premise  that 
topsoiling  would  be  performed  on  all  temporarily  disturbed  irrigated 
cropland  areas. 

Indicators  of  Impact  Significance 

Impacts  were  considered  significant  if  any  Prime  or  Unique 
Farmlands  would  be  taken  out  of  production  by  surface  facilities 
associated  with  the  Proposed  Action  or  alternatives. 

Methods  for  Data  Collection 

Appropriate  SCS  offices  were  contacted  for  information  regarding 
the  locations  of  Prime  and  Unique  Farmlands  in  the  project  area.  Data 
sources  included  the  Prime  Farmland  list  (by  soil  mapping  unit)  for 
San  Juan  County  and  locational  descriptions  provided  by  SCS 
personnel.  Additionally,  SCS/New  Mexico  State  University, 

Agricultural  Experiment  Station,  research  reports  were  used  to 
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ascertain  potential  Prime  Farmland  areas  within  the  proposed  and 
alternate  transmission  corridors. 

Interrelationships  with  Baselines  1  and  2 

Consideration  of  the  energy  and  resource-related  projects  in 
Baselines  1  and  2  generally  does  not  change  the  potential  impacts  to 
Prime  and  Unique  Farmlands.  The  one  exception  is  the 
interrelationship  between  the  NMGS  project  and  the  NIIP.  Potential 
impacts  are  discussed  under  the  applicable  project  components. 


2-4 


C700AS.3  (II)  -  1 


3  .0 

AFFECTED  ENVIRONMENT 


SOILS 


Soils  maps  (1:24,000  and  1:62,500  scales)  for  the  proposed  NMGS 
site,  proposed  and  alternate  main  water  pipelines,  and  proposed  and 
alternate  terminal  storage  reservoirs  are  available  for  review  at  the 
BLM  New  Mexico  State  Office  in  Santa  Fe.  Maps  (1:250,000  scale) 
showing  the  soils  identified  within  the  proposed  and  alternate 
transmission  corridors  are  also  available  for  review  at  that 
location . 

The  soils  in  the  San  Juan  Basin  that  would  potentially  be 
affected  by  the  proposed  NMGS  project  or  alternatives  have  resulted 
primarily  from  erosion  and  weathering  of  sedimentary  parent  materials 
(e.g.,  sandstone,  shale,  and  siltstone).  Surface  textures  are 
primarily  sandy,  but  range  from  fine  sand  to  clay.  Many  of  the 
identified  soils  are  moderately  to  highly  susceptible  to  wind-induced 
soil  erosion,  while  water  erosion  susceptibility  is  generally  low  to 
moderate . 

Overall,  the  soils  identified  in  the  project  area  are  not  very 
productive  because  of  low  available  moisture,  low  organic  matter 
content,  and  undesirable  physical  and  chemical  characteristics. 
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Proposed  NMGS  Site 

The  proposed  NMGS  site  is  within  the  San  Juan  River  Valley  Mesas 
and  Plateaus  portion  of  the  Western  Range  and  Irrigated  Region  (SCS 
1978a).  The  area  is  underlain  by  deep  Tertiary  fill  resting  on  rocks 
of  Late  Cretaceous  age.  Annual  precipitation  generally  ranges  from  6 
to  10  inches  at  the  site.  Five  different  soil  associations  were 
identified  at  the  proposed  NMGS  site.  Table  1  lists  and  characterizes 
the  identified  soils. 

The  soils  identified  within  the  proposed  NMGS  site  are  primarily 
deep,  and  well  to  somewhat  excessively  drained.  Surface  textures  of 
the  soils  identified  at  the  site  range  from  fine  sand  to  clay.  These 
soils  are  forming  in  alluvial,  eolian,  and  residual  materials  derived 
primarily  from  sandstone,  shale,  and  siltstone  on  mesas,  plateaus, 
intermittent  drainageways ,  and  escarpments.  The  terrain  slopes  range 
mainly  from  nearly  level  to  moderately  sloping,  but  a  small,  steep 
area  of  Badland-Rock  Outcrop  is  present  on  the  south-central  portion 
of  the  site.  Badland-Rock  Outcrop  comprises  approximately  2  percent 
of  the  total  site  area.  Topsoil  availability  at  the  site  is  limited 
due  to  generally  shallow  soil  surface  layers,  and  the  majority 
(approximately  80  percent)  of  the  existing  topsoil  is  of  fair  to  poor 
quality  due  to  undesirable  surface  textures  (e.g.,  too  sandy  or 
clayey)  or  excess  salt/sodium.  These  soils  are  characterized  by  a  low 
to  high  wind  erosion  hazard,  and  a  primarily  moderate  water  erosion 
hazard.  Sandy-textured  soils  such  as  Sheppard,  Fruitland,  Stumble, 
and  Duneland  are  highly  susceptible  to  wind  erosion.  Soils  which 
contain  a  high  percentage  of  clay  or  silt  particles  are  normally  the 
most  susceptible  to  water  erosion,  but  unstabilized  sandy  soils 
occurring  in  drainages  (e.g.,  Riverwash)  are  also  highly  susceptible 
to  water  erosion.  The  soils  at  the  site  are  mildy  to  strongly 
alkaline.  Shrink-swell  potential  of  the  identified  soils  is  primarily 
low  to  moderate,  but  the  Notal  soil  has  a  high  shrink-swell 
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potential.  These  soils  are  used  primarily  for  livestock  grazing  and 
wildlife  habitat. 

Water  Supply  System 

Proposed  Main  Water  Pipeline  PI.  Pipeline  route  PI  is  within  the 
San  Juan  River  Valley  Mesas  and  Plateaus  portion  of  the  Western  Range 
and  Irrigated  Region  (SCS  1978a).  Annual  precipitation  along  PI  is 
usually  about  8  inches.  Twenty-three  different  soil  phases,  series, 
associations,  or  complexes  were  identified  along  this  route.  Table  2 
lists  (by  mileposts)  and  characterizes  the  identified  soils. 

The  soils  identified  along  the  pipeline  route  PI  are  primarily 
deep  and  well  to  somewhat  excessively  drained.  Surface  textures  range 
from  fine  sand  to  clay.  These  soils  are  forming  in  alluvial,  eolian, 
and  residual  materials  derived  primarily  from  sandstone,  shale,  and 
siltstone  on  mesas,  plateaus,  drainageways ,  valley  bottoms,  valley 
sides,  and  alluvial  fans.  The  terrain  slopes  range  mainly  from  nearly 
level  to  moderately  sloping,  although  a  small  area  of  moderately 
sloping  to  steep  Badland  would  be  traversed  near  Moncisco  Mesa 
(between  MP  15.45-16.8).  Approximately  5.1  miles  of  Badland 
(nonstony,  barren  shale)  and  Badland-Rock  Outcrop  would  be  traversed 
by  this  pipeline  route.  Topsoil  availability  along  this  pipeline 
route  is  limited  due  to  generally  shallow  soil  surface  layers,  and  the 
majority  of  the  existing  topsoil  is  of  fair  to  poor  quality  due  to 
undesirable  surface  textures  (e.g.,  too  sandy  or  clayey)  or  excess 
salt/sodium.  The  Blackston  (mileposts  [MP]  0.05-0.10;  adit/shaft 
portion),  Persayo  (MP  0.1-0  .6;  0  .65-0  .75;  0  .85-2  .70;  and  2  .85-3  .30) 
and  Muff  (MP  17.30-19.2;  22.85-22.90;  and  23.40-23.50)  soils  are 
difficult  to  reclaim  if  the  topsoil  is  removed  and  not  replaced. 
Susceptibility  to  wind-induced  soil  erosion  ranges  from  low  to  high, 
but  it  is  primarily  moderate  to  high.  Susceptibility  to  water-induced 
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•oil  is  slightly  saline,  high  cor¬ 
rosion  hazard  to  uncoated  steel. 


lable  2.  CHARACTERISTICS  OF  THE  SOILS  IDENTIFIED  ALONG  MAIN  WATER  PIPELINE  ROUTE  PI  (continied) 
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Tab lu  2.  CHAUALTfcaiSTICS  CF  HIE  SOILS  IDENTIFIED  ALONG  HAIM  HAZES  PIPELINE  BOOTH  PI  (coitiniod) 
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Table  2.  QiARACTUiiSTICS  OF  THE  SOILS  mOUTEIED  ALONG  MAIN  WAIKtt  PIPELIKE  BOnE  PI  (contiaied) 
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Table  2.  CHAKACIERISTCCS  CP  THE  SOILS  IDENTIFIED  ALONG  HUN  UAHS  PIPELINE  ROTTE  P-1  (concluded) 
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soil  erosion  is  primarily  low  to  moderate.  The  soils  identified  along 
the  proposed  PI  pipeline  route  are  mildly  to  strongly  alkaline. 
Shrink-swell  potential  of  the  identified  soils  is  primarily  low  to 
moderate,  but  the  Notal  soil  has  a  high  shrink-swell  potential.  These 
soils  are  currently  used  primarily  for  livestock  grazing,  wildlife 
habitat,  and  to  a  lesser  extent  energy  resource  development.  This 
pipeline  route  traverses  the  following  undeveloped  portions  of  NIIP : 
Block  6  (MP  4-7;  8-10);  Block  7  (MP  7-8);  Block  9  (MP  10-15);  Block  11 
(MP  23.5-25;  29-30.5);  and  Block  10  (MP  25-27.5).  These  areas  have 
been  determined  to  be  irrigable. 

Main  Water  Pipeline  Alternative  P2.  Pipeline  route  P2  is  within  the 
San  Juan  River  Valley  Mesas  and  Plateaus  portion  of  the  Western  Range 
and  Irrigated  Region  (SCS  1978a).  Annual  precipitation  along  this 
route  is  usually  about  8  inches.  Thirty-one  different  soil  phases, 
series,  associations,  or  complexes  were  identified  along  this  route. 
The  identified  soils  are  listed  (by  mileposts)  and  characterized  in 
Table  3. 

The  soils  identified  along  pipeline  route  P2  are  primarily  deep 
and  well  to  somewhat  excessively  drained.  Surface  textures  range  from 
fine  sand  to  clay.  These  soils  are  forming  in  alluvial,  eolian,  and 
residual  materials  derived  primarily  from  sandstone,  shale,  and 
siltstone  on  mesas,  plateaus,  hills,  canyons,  valleys,  and  alluvial 
fans.  The  terrain  slopes  range  mainly  from  nearly  level  to  moderately 
sloping,  but  areas  of  moderately  steep  Badland  would  be  traversed  near 
Horn  Canyon  (MP  4.4-5.35)  and  southwest  of  Gallegos  Canyon  (between  MP 
14.6-15.0).  Approximately  5.0  miles  of  Badland  (nonstony,  barren 
shale)  and  Badland-Rock  Outcrop  would  be  traversed  by  this  pipeline 
route.  Topsoil  availability  along  this  pipeline  route  is  limited  due 
to  generally  shallow  soil  surface  layers,  and  the  majority  of  the 
existing  topsoil  is  of  fair  to  poor  quality  due  to  undesirable  surface 
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Table  3.  CHARACIEUSIICS  0?  THE  SOILS  IDENTIflED  ALONG  MAIN  WAIfcB  PIPELINE  ROUTE  P2 
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4.7-4.75  RA  Rivcrwaah:  Deep,  well  to  excessively  Riverwash  60+  0-3  ftt  NA  NA  JW  NA  NA  NA  Highly  susceptible  to  water  erosion 

drained,  unstabilized  aandy,  silty,  and  reworking,  frequently  flooded, 

clayey,  or  gravelly  sediment  on  level  8  inch  precipitation  zone, 

to  gently  sloping  floodplains,  stream- 
beds,  riverbeds,  and  in  arroyoa. 
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Table  3.  CHARACTERISTICS  Iff  THE  SOILS  IDENTIFIED  AUXG  MAIN  WATER  PIPELINE  ROUE  P2  (coutiooed) 
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Table  3.  CHARACTERISTICS  CF  THE  SOILS  IDENTIFIED  ALONG  MAIN  WATER  PIPELINE  ROUTE  P2  (concluded) 
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textures  (e.g.,  too  sandy  or  clayey)  or  excess  salt/sodium.  The 
Blackston  (0.3  mile),  Persayo  (2.90  miles),  and  Muff  (0.8  mile)  soils 
traversed  by  the  P2  route  are  difficult  to  reclaim  if  the  topsoil  is 
removed  and  not  replaced.  Susceptibility  to  wind-induced  soil  erosion 
ranges  from  low  to  high,  but  it  is  primarily  moderate  to  high. 
Susceptibility  to  water-induced  soil  erosion  is  primarily  low  to 
moderate.  The  soils  identified  along  this  alternative  main  water 
pipeline  route  are  mildly  to  strongly  alkaline.  Shrink-swell 
potential  of  the  identified  soils  is  primarily  low  to  moderate,  but 
the  Notal  soil  has  a  high  shrink-swell  potential.  These  soils  are 
currently  used  primarily  for  livestock  grazing,  wildlife  habitat, 
and  to  a  lesser  extent  irrigated  cropland  and  energy  resource 
development.  This  pipeline  route  traverses  developed  portions  of 
NIIP  Block  4  (MP  5.5-13  and  15.5-18).  Additionally,  this  pipeline 
route  traverses  the  following  undeveloped  portions  of  NIIP  Block  11: 

MP  18-19,  28-30,  and  31.75-33.  These  undeveloped  portions  have  been 
determined  to  be  irrigable. 

Main  Water  Pipeline  Alternative  P3 .  Alternative  pipeline  route  P3 
is  also  within  the  San  Juan  River  Valley  Mesas  and  Plateaus  portion 
of  the  Western  Range  and  Irrigated  Region  (SCS  1978a).  Annual 
precipitation  is  usually  about  8  inches  along  this  route.  Thirteen 
different  soil  phases,  series,  associations,  or  complexes  were 
identified  along  P3  .  Table  4  lists  (by  mileposts)  and  characterizes 
the  identified  soils. 

The  soils  identified  along  this  alternative  pipeline  route  are 
primarily  deep  and  well  to  somewhat  excessively  drained.  Surface 
textures  range  from  fine  sand  to  clay.  These  soils  are  forming  in 
alluvial,  eolian,  and  residual  materials  derived  primarily  from 
sandstone,  shale,  and  siltstone  on  mesas,  plateaus,  hills,  breaks, 
canyons,  upland  valleys,  alluvial  fans,  intermittent  dr ainageways , 
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Table  4.  CHARACHBISnCS  OP  THE  SOUS  IDENTIFIED  ALONG  NUN  WATER  PIPELINE  BUTTE  P3  (contimed) 
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and  gullies.  The  terrain  slopes  range  mainly  from  nearly  level  to 
strongly  sloping,  but  a  strongly  sloping  to  steep  Badland  area  would 
be  traversed  near  the  southern  end  of  Kutz  Canyon  (between  MP  13.7- 
16.0).  Approximately  5.6  miles  of  Badland  (nonstony,  barren  shale) 
would  be  traversed  by  pipeline  route  P3 .  Topsoil  availability  along 
this  alternative  pipeline  route  is  limited  due  to  generally  shallow 
surface  layers,  and  the  majority  of  the  existing  topsoil  is  of  fair 
to  poor  quality  due  to  undesirable  surface  textures  (e.g.,  too  sandy 
or  clayey)  or  excess  salt/sodium.  The  Blackston  (MP  0.25-0.30)  and 
Persayo  (map  units  FX  and  FA. in  Table  4)  soils  identified  along  this 
route  are  difficult  to  reclaim  if  the  topsoil  is  removed  and  not 
replaced.  Susceptibility  of  the  identified  soils  to  wind-induced  soil 
erosion  ranges  from  low  to  high,  but  it  is  primarily  moderate  to 
high.  Susceptibility  to  water-induced  soil  erosion  is  primarily  low 
to  moderate.  The  soils  identified  along  this  alternative  pipeline 
route  are  mildly  to  strongly  alkaline.  Shrink-swell  potential  of  the 
identified  soils  is  primarily  low  to  moderate,  but  the  Notal  soil  has 
a  high  shrink-swell  potential.  These  soils  are  currently  used 
primarily  for  livestock  grazing,  wildlife  habitat,  and  energy  resource 
development . 

Proposed  Terminal  Storage  Reservoir  (Rl).  Three  different  soil 
associations  (or  land  types)  were  identified  at  the  proposed  terminal 
storage  reservoir  site.  Table  5  lists  and  characterizes  the 
identified  soils. 

The  soils  identified  at  the  Rl  reservoir  site  are  shallow  to  deep 
and  well  to  somewhat  excessively  drained.  Surface  textures  range  from 
fine  sand  to  clay  loam.  These  soils  are  forming  in  alluvial,  eolian, 
and  residual  materials  derived  primarily  from  shale,  sandstone,  and 
siltstone  on  a  nearly  level  to  moderately  sloping  mesa.  More  than  50 
percent  of  the  proposed  reservoir  site  is  Badland  (nonstony,  barren 
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shale).  Topsoil  availability  at  the  site  is  limited  due  to  shallow  or 
nonexistent  soil  surface  layers,  and  the  majority  of  the  existing 
topsoil  is  of  fair  to  poor  quality  due  to  undesirable  surface  textures 
(e.g.,  too  sandy  or  clayey)  or  excess  salt/sodium.  The  Muff  soil  is 
difficult  to  reclaim  if  the  topsoil  is  removed  and  not  replaced.  The 
identified  soils  are  characterized  by  a  moderate  to  high  wind  erosion 
hazard  and  a  low  to  moderate  water  erosion  hazard.  These  soils  are 
mildly  to  strongly  alkaline.  Shrink-swell  potential  of  the  identified 
soils  is  primarily  low  to  moderate,  but  the  Notal  soil  has  a  high 
shrink-swell  potential.  The  identified  soils  present  slight  to 
moderate  limitations  for  reservoirs,  embankments,  dikes,  and  levees 
(e.g.,  shallowness,  piping,  and  seepage).  These  soils  are  currently 
used  primarily  for  livestock  grazing  and  wildlife  habitat. 

Terminal  Storage  Reservoir  Alternative  (R2).  Two  different  soil 
associations  (SCS  1980)  were  identified  at  the  alternative  reservoir 
site.  Map  unit  HU  (Huerf ano-Muf f-Uf f ens )  covers  approximately  95 
percent  of  the  site,  and  map  unit  DN  (Doak-Avalon)  covers 
approximately  5  percent  on  the  northern  tip  of  the  site. 

The  soils  in  map  unit  HU  are  shallow  to  deep,  while  map  unit  DN 
consists  of  deep  soils.  All  of  these  soils  are  well  drained,  and  the 
surface  textures  range  from  very  fine  sandy  loam  to  clay  loam.  These 
soils  are  forming  primarily  in  alluvium  and  residuum  derived  from 
shale  and  siltstone  on  a  gently  to  moderately  sloping  upland  drainage 
sideslope.  The  Avalon  portion  of  map  unit  DN  is  also  forming  in 
eolian  materials  derived  from  sandstone  and  shale.  Topsoil 
availability  at  the  alternative  reservoir  site  is  limited  due  to 
generally  shallow  surface  layers,  and  the  majority  of  the  existing 
topsoil  is  of  poor  to  fair  quality  due  to  undesirable  surface  texture 
(too  clayey)  or  excess  salt/sodium.  The  Muff  soil  is  difficult  to 
reclaim  if  the  topsoil  is  removed  and  not  replaced.  The  identified 
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soils  are  characterized  by  a  moderate  wind  erosion  hazard,  and  a 
primarily  moderate  water  erosion  hazard.  These  soils  are  mildly  to 
strongly  alkaline.  The  Avalon  soil  is  moderately  to  highly 
susceptible  to  water-induced  soil  erosion.  Since  the  Avalon  soil 
covers  a  very  small  portion  of  the  site  (less  than  2  percent),  no 
significant  water  erosion  problems  would  be  expected  to  occur.  Shrink- 
swell  potential  of  the  identified  soils  is  low  to  moderate.  The  soils 
identified  at  this  alternative  reservoir  site  present  slight  to 
moderate  limitations  for  reservoirs,  embankments,  dikes,  and  levees 
(e.g.,  shallowness,  low  strength,  piping,  and  seepage).  These  soils 
are  currently  used  primarily  for  livestock  grazing  and  wildlife 
habitat . 

Transmission  Lines 


Proposed  FC-A-P  500-kV  Transmission  Line  Loop  (T5)  .  The  corridor 
associated  with  this  proposed  transmission  line  loop  falls  within 
transmission  corridor  T4.  See  Table  9  (MP  0. 0-5.0)  for  the 
applicable  soils  data. 

First  Proposed  Transmission  Corridor  (T2)  .  The  first  proposed 
transmission  corridor  is  within  the  San  Juan  River  Valley  Mesas  and 
Plateaus  and  the  New  Mexico  and  Arizona  Plateaus  and  Mesas  portions  of 
the  Western  Range  and  Irrigated  Region  (SCS  1978a).  Annual 
precipitation  generally  ranges  from  6  to  17  inches  along  T2 ,  but  most 
of  this  corridor  receives  between  6  and  14  inches.  Fourteen  different 
soil  associations  were  identified  within  this  corridor.  Table  6  lists 
(by  mileposts)  and  characterizes  the  identified  soils. 

The  soils  identified  within  the  transmission  corridor  T2  are  very 
shallow  to  deep,  with  surface  textures  ranging  from  gravelly  loamy 
sand  to  clay.  Permeability  of  these  soils  is  very  slow  to  rapid. 
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Table  6.  QlARAOTttHISTICS  OB  THE  SOUS  IDEHnPIKD  WHH1M  THE  FIRST  PROPOSED  TKAKJUSSIOW  OOKRIDCK  (T2)  (centime*!) 


s 

3 

1 


l 

1 


u 

! 


3-42 


n 

h 


3 

I 

ft 


Is 


3 

111 


•■3 

3 


I 


1 


4 

d 

3 


S 


_.a 

•aI 

d  a 


I 


3 

i 

ill 

*.31 


;5a 


2s 


55 


II 


£ 


S  3 


3  8  3 
3 


\tm 

Hjj«i  | 
ir»1  \  i 1 

5  4  3  3  1  3  3 

b  O  4  «  9  4  Qfl 


pu 

*«  9  Q 


Sl 

.3 


31 
iSl 

jjj 

_  a 
3  5 

sii 

■fl 


i 


mi 


ii 


i  3 


1l 

8.3- 

!l; 


3-* 

{Sal 

Id*  .a 


jsi| 

-all.; 

§  a  |  s* 


d 


•alj 
d  a  • 

Is  3 

||  t-i 

jjs! 


i 


sl  *  a 
|t5I 

J3  o  «  ^ 

x  • 


,8  s 

II  j 

ill 


3 

■Hi 

a  . 


3sr 

:S-5! 

d‘.a 


|  jj  a 

1  i 

Bd.a 

5.3  & 
•  Is 

2  O  *H 

2  24 


a3 


■S 


„  s  J5 
J  3 1  a 


1 5 


|S* 

■8 -.a 

li| 

«a  8  a 

1  d  &  2 
IS  *3 


4* 

? 


SSI 


00 

3 


22 


22 


4 

d 


SSI 


ao 

I 


a 


s 


I 


S  83 

a 


;  44 

i  i**'U 

0-9  '*13 


m  °  .i  *  *  i°  ^ 
*n  n 


in 

4  4 

II  ll  I 

3  3 


38 


mi  4  m.u  ijjjj  1  filial 

I  l|  1|  !|  I  a  -I  |  -  i  Ifillli 

pf’jjl  »  fpjl  1 

sl.?pi  |  ilMl  I  If  pi  3  3I1  pij 

1 5  (lli!  »i!|i]  i  yifji? 


|-ll  3  «  |  d 

J1*J3g  I 


a 


4  3  9-Si  5  . 

"4  1  !. 

*^  *•  3  ®  *3 


Ills!  i  Ji ill  I  I  If  all  I 


pfjdl 

if  iff' 


o  •*• 


a 


r- 

a  i 


a 


& 


CO 

<J> 


9 

o 

X 

si 


d 


2  2 


6  £  S 


3-43 


TVtV  ^lirv  Arrinil hmil  Jf-^n  .i~irrr.it-  Rf-nfinn  R*M.firrh  Bo*WTTt  1B8. 


C700AS.3  (II)  -  9 


These  soils  are  forming  primarily  in  alluvial,  eolian,  and  residual 
materials  derived  from  sandstone,  shale,  and  silt  stone,  and  to  a 
lesser  extent  in  materials  of  volcanic  origin  (e.g.,  basalt).  These 
soils  are  forming  primarily  on  gently  to  strongly  sloping  mesas, 
plateaus,  hills,  ridges,  knolls,  valleys,  intermittent  drainageways , 
and  floodplains.  This  proposed  transmission  corridor  traverses 
numerous  intermittent  drainages  as  well  as  Badland  (nonstony,  barren 
shale)  and  Rock  Outcrop  (barren  sandstone  and  lava)  areas.  Topsoil 
availability  within  this  proposed  transmission  corridor  is  limited  due 
to  generally  shallow  soil  surface  layers,  and  the  majority  of  the 
existing  topsoil  is  of  fair  to  poor  quality  due  to  undesirable  surface 
textures  (e.g.,  too  sandy  or  clayey)  or  excess  salt/sodium. 
Susceptibility  to  wind-induced  soil  erosion  ranges  from  low  to  high, 
and  susceptibility  to  water-induced  soil  erosion  also  ranges  from  low 
to  high.  Most  of  the  soils  identified  within  this  proposed 
transmission  corridor  are  alkaline  and/or  calcareous.  Shrink-swell 
potential  of  the  identified  soils  ranges  from  low  to  high.  These 
soils  are  used  primarily  for  livestock  grazing,  wildlife  habitat,  and 
to  a  lesser  extent  energy  resources  development. 

Second  Proposed  Transmission  Corridor  (Tl).  The  T1  transmission 
corridor  is  within  the  San  Juan  River  Mesas  and  Plateaus  and  the  New 
Mexico  and  Arizona  Plateaus  and  Mesas  portions  of  the  Western  Range 
and  Irrigated  Region  (SCS  1978a).  Annual  precipitation  generally 
ranges  from  6  to  17  inches  along  this  proposed  transmission  corridor, 
but  most  of  this  corridor  receives  between  6  and  14  inches.  Eighteen 
different  soil  associations  were  identified  within  this  proposed 
transmission  corridor.  Table  7  lists  (by  mileposts)  and  characterizes 
the  identified  soils. 

The  soils  identified  within  the  transmission  corridor  Tl  are  very 
shallow  to  deep,  with  surface  textures  ranging  from  gravelly  loamy 
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22.25-22.75  5/1  Refer  to  Hip  SyaiwU  -  5  ami  1  (milepoata  21.0-22.25  mod  19.5-21.0,  respectively) 


Table  7.  CUAkACOlUSTICS  CF  THE  SOILS  UJtWIIi'HO  WHUIH  THE  SECOND  PBCFOSHD  TKANSMISS10N  CGLRUXk  (Tl)  (coatinued) 


Sandoval  County  (Part  I)  (continual) 
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table  7.  rmiMTTHlTSTICS  Og  DIE  SOILS  IDENTIFIED  WIDEM  HIE  SHOCK)  PBOPOSQ)  TBANSHISSIOH  CCRRUX*  (Tl)  (continued) 


Table  7.  CHABACTQOSTICS  Of  THE  SOILS  IDENTIFIED  WITHIN  THE  SEOOM)  PROPOSED  TRANSMISSION  CORRIDOR  (Tl)  (concluded) 
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sand  to  clay  loam.  Permeability  of  these  soils  is  very  slow  to 
rapid.  These  soils  are  forming  in  alluvial,  eolian,  and  residual 
materials  derived  primarily  from  sandstone,  shale,  and  siltstone. 

These  soils  are  forming  primarily  on  gently  sloping  to  strongly 
sloping  mesas,  plateaus,  hills,  ridges,  knolls,  valleys,  intermittent 
drainageways ,  and  floodplains.  This  proposed  transmission  corridor 
traverses  numerous  intermittent  drainages,  as  well  as  Badland 
(nonstony,  barren  shale)  and  Rock  Outcrop  (barren  sandstone)  areas. 
Topsoil  availability  within  this  proposed  transmission  corridor  is 
limited  due  to  generally  shallow  soil  surface  layers,  and  the  majority 
of  the  existing  topsoil  is  of  fair  to  poor  quality  due  to  undesirable 
surface  textures  (e.g.,  too  sandy,  clayey,  or  gravelly)  or  excess 
salt/sodium.  Susceptibility  to  wind-induced  soil  erosion  ranges  from 
low  to  high,  and  susceptibility  to  water-induced  soil  erosion  also 
ranges  from  low  to  high.  Most  of  the  soils  identified  within  this 
proposed  transmission  corridor  are  alkaline  and/or  calcareous.  Shrink- 
swell  potential  of  the  identified  soils  ranges  from  low  to  high. 

These  soils  are  used  primarily  for  livestock  grazing,  wildlife 
habitat,  and  to  a  lesser  extent  energy  resource  development. 

Transmission  Corridor  T3  .  Alternative  transmission  corridor  T3  is 
within  the  San  Juan  River  Valley  Mesas  and  Plateaus  and  the  New  Mexico 
and  Arizona  Plateaus  and  Mesas  portions  of  the  Western  Range  and 
Irrigated  Region  (SCS  1978a).  Annual  precipitation  generally  ranges 
from  6  to  17  inches  along  this  transmission  corridor  alternative. 
Seventeen  different  soil  associations  were  identified  within  this 
corridor  alternative.  Table  8  lists  (by  mileposts)  and  characterizes 
the  identified  soils. 

The  soils  identified  within  transmission  corridor  T3  are  very 
shallow  to  deep,  with  surface  textures  ranging  from  loamy  fine  sand  to 
clay.  Permeability  of  these  soils  is  very  slow  to  rapid.  These  soils 
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are  forming  primarily  in  eolian,  alluvial,  and  residual  materials 
derived  mainly  from  sandstone  and  shale,  and  to  a  lesser  extent 
siltstone.  These  soils  are  forming  primarily  on  gently  sloping  to 
moderately  sloping  mesas,  plateaus,  valley  bottoms,  valley  sideslopes, 
intermittent  drainageways ,  floodplains,  alluvial  fans,  and  breaks. 

This  transmission  corridor  alternative  traverses  numerous  intermittent 
drainages,  as  well  as  sandstone  and  shale  outcrop  (Badland)  areas. 
Topsoil  availability  within  this  alternative  transmission  corridor  is 
limited  due  to  generally  shallow  soil  surface  layers,  and  the  majority 
of  the  existing  topsoil  is  of  poor  to  fair  quality  due  to  undesirable 
surface  textures  (e.g.,  too  sandy,  gravelly,  or  clayey)  or  excess 
salt/sodium.  Susceptibility  of  these  soils  to  wind-induced  erosion 
ranges  from  low  to  high.  Susceptibility  to  water-induced  soil  erosion 
ranges  from  low  to  high,  but  it  is  primarily  moderate.  The  majority 
of  the  soils  identified  within  this  corridor  are  alkaline  and/or 
calcareous.  Shrink-swell  potential  of  the  identified  soils  ranges 
from  low  to  high.  These  soils  are  currently  used  primarily  for 
livestock  grazing  and  wildlife  habitat,  and  to  a  lesser  extent  energy 
resource  development. 


Transmission  Corridor  T4.  Alternative  transmission  corridor  T4  is 
within  the  San  Juan  River  Valley  Mesas  and  Plateaus,  New  Mexico  and 
Arizona  Plateaus  and  Mesas,  and  Arizona  and  New  Mexico  Mountains 
portions  of  the  Western  Range  and  Irrigated  Region  (SCS  1978a). 
Annual  precipitation  generally  ranges  from  6  to  17  inches  along  this 
route.  Seventeen  different  soil  associations  were  identified  within 
this  transmission  corridor.  Table  9  lists  (by  mileposts)  and 
characterizes  the  identified  soils. 


The  soils  identified  within  transmission  corridor  T4 
shallow  to  deep,  with  surface  textures  ranging  from  loamy 
clay.  Permeability  of  these  soils  is  very  slow  to  rapid. 
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cr  THE  SOILS  HXMTIFIH)  WUHIH  THE  'P*  TBAMMSSIOW  COBRUXB  ALXESN&TIVE  (T4)  (contioied) 
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13  Defer  to  Hap  Sjp&ol  -  13  (ailepoet  35.73-36.75). 

29.0-33.5  IQ/ 13  Defer  to  Ifap  SjafcoLa  -  10  aal  13  (ailepoata  33.5-343)  and  35.75-36.75,  reapectively) 
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Refer  to  Hap  Sjofcol  -  18  (nilepoat  60.0-68.5) 


Of  THE  SOILS  IDENTIFIED  WmUN  THE  'P'  THANSUSSIOH  CORRIDOR  ALHHNAXIVE  (T4)  (oootinwd) 


or  ns  SOILS  IDENTIFIED  WUHQI  THS  'P'  ISAlSaSSION  OCBUIXS  ALXEHNATIVE  (X4)  (contiaied) 
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are  forming  primarily  in  alluvial,  eolian,  and  residual  materials 
derived  from  sandstone,  shale,  siltstone,  and  to  a  lesser  extent 
volcanic  rock  (e.g.,  basalt).  These  soils  are  forming  primarily  on 
gently  sloping  to  moderately  sloping  mesas,  plateaus,  ridges,  knolls, 
canyons,  valleys,  intermittent  drainageways ,  floodplains,  and  alluvial 
fans.  Transmission  corridor  T4  traverses  numerous  intermittent 
drainageways  and  numerous  Rock  Outcrop  (sandstone,  shale,  and  basalt) 
areas  on  strongly  sloping  to  steep  ridges,  escarpments,  and  breaks. 

The  main  areas  of  steep  terrain  are  in  southern  McKinley  County  (e.g., 
San  Lucas  Canyon  area) ,  southeastern  McKinley  County  (between  Canon  de 
Marquez  and  Canon  de  Pedro  Padilla) ,  and  in  northeastern  Cibola  County 
(La  Mesa  del  Canon  Seco  area)  .  Topsoil  availability  within  this 
alternative  transmission  corridor  is  limited  due  to  generally  shallow 
soil  surface  layers,  and  the  majority  of  the  existing  topsoil  is  of 
poor  to  fair  quality  due  to  undesirable  surface  textures  (e.g.,  too 
gravelly,  stony,  sandy,  or  clayey)  or  excess  salt/sodium. 
Susceptibility  of  these  soils  to  wind-induced  erosion  is  primarily 
moderate  to  high,  and  susceptibility  to  water-induced  soil  erosion 
ranges  from  low  to  high.  Approximately  50  percent  of  the  soils 
identified  within  this  transmission  corridor  are  alkaline  and/or 
calcareous.  Shrink-swell  potential  of  the  identified  soils  ranges 
from  low  to  high.  These  soils  are  currently  used  primarily  for 
livestock  grazing  and  wildlife  habitat,  and  to  a  lesser  extent  for 
energy  resource  development. 

PRIME  AND  UNIQUE  FARMLANDS 

Proposed  NMGS  Site 

Since  the  proposed  NMGS  could  potentially  take  agricultural  land 
out  of  production  for  the  life  of  the  project,  the  NMGS  site  was 
evaluated  to  determine  whether  it  includes  any  Prime  and/or  Unique 
Farmland.  The  soil  survey  of  San  Juan  County  (SCS  1980)  was  used  in 
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conjunction  with  the  Prime  Farmland  list  (soil  mapping  units)  for  San 
Juan  County  (SCS  1978b)  for  this  evaluation.  The  soil  types  (BA  and 
SC)  present  at  the  proposed  NMGS  site  do  not  meet  the  criteria  for 
Prime  Farmland.  Additionally,  the  proposed  NMGS  site  does  not  contain 
any  Unique  or  Statewide/Locally  Important  Farmland. 

Water  Supply  System 

Proposed  Main  Water  Pipeline  (Pi).  The  proposed  intake /pumping 
plant  and  the  three  intermediate  pump  stations  associated  with  this 
pipeline  could  potentially  take  agricultural  land  out  of  production 
for  the  life  of  the  project,  so  these  project  component  locations  were 
evaluated  for  Prime  Farmland  potential. 

The  soil  type  (Wr)  present  at  the  proposed  intake /pumping  plant 
is  potential  Prime  Farmland  (SCS  1978b  and  1980)  .  For  this  area  to 
qualify  as  Prime  Farmland  it  must  be  irrigated  and  used  for  cropland. 
This  area  is  not  used  for  cropland  and  is  not  irrigated,  thus  this 
area  does  not  qualify  as  Prime  Farmland.  Additionally,  this  area 
contains  no  Unique  or  Statewide/Locally  Important  Farmlands.  The  soil 
types  (FA,  Ay,  Sm,  and  Sd)  present  at  the  three  intermediate  pump 
station  locations  do  not  meet  the  criteria  for  Prime  Farmland  (SCS 
1978b  and  1980).  The  three  intermediate  pump  station  locations 
contain  no  Unique  or  Statewide/Locally  Important  Farmlands. 
Intermediate  pump  stations  2  and  3  are  in  an  irrigable  portion  of  the 
Navajo  Indian  Irrigation  Project  (NIIP)  -  Block  9,  which  is  currently 
undeveloped  (i.e.,  potential  Statewide/Locally  Important  Farmland). 
Congress  has  cut  off  funding  for  NIIP  indefinitely,  thus  it  is  very 
likely  Block  9  will  never  be  developed. 

Main  Water  Pipeline  Alternatives  P2  and  P3 .  The  soil  types  (Fy,  RA, 
and  Fw)  present  at  the  intake/ pumping  plant  locations  associated  with 
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these  main  water  pipeline  alternatives  do  not  meet  the  criteria  for 
Prime  Farmland  (SCS  1978b  and  1980).  The  intake/ pumping  plant 
locations  contain  no  Unique  or  Statewide/Locally  Important  Farmlands 
either. 

The  soil  types  (FX,  BA,  Sd,  and  DS)  present  at  the  intermediate 
pump  station  locations  associated  with  these  pipeline  alternatives  do 
not  meet  the  criteria  for  Prime  Farmland  (SCS  1978b  and  1980)  .  These 
intermediate  pump  station  locations  also  contain  no  Unique  or 
Statewide/Locally  Important  Farmlands. 

Proposed  Terminal  Storage  Reservoir  (Rl).  The  soil  types  (BA,  SC. 
and  HU)  present  at  the  proposed  reservoir  location  do  not  qualify  as 
Prime  Farmland  (SCS  1978b  and  1980).  The  proposed  site  contains  no 
Unique  or  Statewide/Locally  Important  Farmlands. 

Terminal  Storage  Reservoir  Alternative  (R2).  The  soil  types  (HU  and 
DN)  present  at  this  alternative  reservoir  site  do  not  qualify  as  Prime 
Farmland  either  (SCS  1978b  and  1980).  Additionally,  the  alternative 
reservoir  site  does  not  contain  any  Unique  or  Statewide/Locally 
Important  Farmlands. 

Transmission  Lines 

The  proposed  and  alternative  transmission  line  corridors  do  not 
traverse  any  irrigated  cropland,  thus  no  Unique  or  Statewide/Locally 
Important  Farmlands  would  be  taken  out  of  production  by  surface 
facilities  associated  with  the  transmission  system. 

Proposed  FC-A-P  500-kV  Transmission  Line  Loop  (T5)  .  Transmission 
towers  and  substations  associated  with  transmission  lines  could 
potentially  take  agricultural  land  out  of  production  for  the  life  of 
the  project.  Since  tower  locations  are  unknown  at  this  time,  the 
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entire  transmission  corridors  were  evaluated  for  the  presence  of 
potential  Prime  Farmland. 

The  soil  types  (SC,  BA,  and  RA)  present  within  the  proposed 
FC-A-P  500-kV  transmission  line  loop  corridor  do  not  qualify  as  Prime 
Farmland  (SCS  1978b  and  1980). 

First  Proposed  Transmission  Line  Corridor  (T2) .  The  soils  present 
within  the  portion  of  this  corridor  in  San  Juan  County  do  not  meet  the 
criteria  for  Prime  Farmland.  A  Land  Class  For  Irrigation  (LCFI)  of  1 
qualifies  as  potential  Prime  Farmland  (if  irrigated),  but  the  highest 
rating  for  the  soils  within  this  corridor  segment  is  LCFI  2-3  (SCS 
1973). 

The  soils  present  within  the  portion  of  this  corridor  in  McKinley 
and  Sandoval  counties  do  not  qualify  as  Prime  Farmland  (Fjefeth  1981, 
and  Hacker  1981). 

Second  Proposed  Transmission  Line  Corridor  (Tl).  The  soils  present 
within  the  portion  of  this  corridor  in  San  Juan  County  do  not  meet  the 
criteria  for  Prime  Farmland,  because  the  highest  LCFI  rating  is  2-3 
(SCS  1973). 

The  soils  present  within  the  portion  of  this  corridor  in  McKinley 
and  Sandoval  counties  do  not  qualify  as  Prime  Farmland  (Fjefeth  1981, 
and  Hacker  1981). 

Transmission  Line  Corridor  Alternative  T3 .  The  soils  present  within 
the  portion  of  this  corridor  in  San  Juan  County  do  not  meet  the 
criteria  for  Prime  Farmland,  because  the  highest  LCFI  rating  is  4-6 
(SCS  1973). 
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The  soils  present  within  the  portion  of  this  corridor  in  McKinley 
and  Sandoval  counties  do  not  qualify  as  Prime  Farmland  (Fjefeth  1981, 
and  Hacker  1981). 

Transmission  Line  Corridor  Alternative  T4.  The  soils  present  within 
the  portion  of  this  corridor  in  San  Juan  County  do  not  meet  the 
criteria  for  Prime  Farmland,  because  the  highest  LCFI  rating  is  6-2 
(SCS  1973). 

The  soils  present  within  the  portion  of  this  corridor  in  McKinley 
and  Sandoval  counties  do  not  qualify  as  Prime  Farmland  (Fjefeth  1981, 
and  Hacker  1981). 

The  soils  present  within  the  portion  of  this  corridor  in  Cibola 
County  do  not  meet  the  criteria  for  Prime  Farmland,  because  the 
highest  LCFI  rating  is  6-4-3  (SCS  1974). 
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4.0 

ENVIRONMENTAL  CONSEQUENCES 


SOILS 


Proposed  NMGS  Site 

Construction  of  the  proposed  NMGS  would  disturb  approximately 
2400  acres  of  soils  and  topography,  significantly  affecting  the 
existing  soils  (see  Table  10)  .  The  soils  at  the  NMGS  site  would  be 
taken  out  of  production  for  the  life  of  the  project.  Depending  on  the 
amount  of  grading  and  excavation  necessary,  existing  soil  profiles 
could  be  completely  altered  or  destroyed  during  site  preparation. 
Topsoil  (or  salvageable  soil)  removal,  stockpiling,  and  redistribution 
would  result  in  an  intermixing  of  the  native  topsoils.  Depending  on 
the  specific  topsoil  removal  plan  chosen  (e.g.,  selective  or 
nonselective  by  soil  types,  salvage  depths),  topsoil  may  also  be 
salvaged  and  mixed  with  less  desirable  subsoils  or  bedrock. 

Alteration  of  the  existing  soil  profiles,  and  mixing  of  topsoil  or 
salvageable  soil  would  alter  the  physical,  chemical,  and  biological 
characteristics  of  the  native  soils.  For  example,  physical  features 
affected  include  surface  textures,  soil  structure,  permeability,  and 
infiltration  rates;  chemical  features  include  pH,  sodium  levels,  macro- 
and  micronutrients;  biological  features  include  the  type  and  quantity 
of  soil  microorganisms. 

The  primary  goal  of  a  reclamation  plan  is  to  ensure  that  lands 
disturbed  during  construction  or  operation  are  restored  to  a  stable, 
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productive,  and  aesthetically  acceptable  condition.  Although  a 
detailed  construction  and  reclamation  plan  is  not  yet  available,  the 
applicant  has  proposed  several  general  mitigation  measures  and 
reclamation  procedures  that  would  be  employed  at  the  NMGS  site. 

During  site  preparation,  the  entire  plant  area  would  be  step 
graded,  but  existing  contours  would  be  preserved  to  the  maximum 
practical  extent  to  avoid  excessive  cut-and-fill  operations.  During 
construction,  erosion  control  would  consist  of  drainage  ditches  across 
disturbed  areas  that  would  tie  into  the  existing  surface  drainage 
features.  Siltation  control  measures  would  include  sedimentation 
ponds,  sediment  traps,  and  controlled  drainage  slopes.  Topsoil  would 
be  removed  and  stockpiled  by  construction  equipment  prior  to  required 
excavations.  The  topsoil  stockpiles  would  be  shaped  and  graded  for 
drainage  and  erosion  control.  The  stockpiled  topsoil  would  be 
redistributed  on  spoil-disposal  and  disturbed  areas  prior  to 
revegetation.  All  disturbed  nonroad  areas  (not  covered  with  asphalt, 
concrete,  or  gravel)  would  be  reseeded  with  native  grasses. 

The  effects  of  unavoidable  impacts  to  the  soils  resource  as  a 
result  of  constructing  NMGS  would  include:  (1)  accelerated  soil 
erosion  due  to  wind  and  water;  (2)  decreased  soil  stability;  (3) 
decreased  soil  diversity  in  chemical,  physical,  and  topographic 
aspects;  (4)  decreased  soil  fertility  and  productivity;  (5)  decreased 
soil  development;  and  (6)  decreased  quantity,  quality,  and  diversity 
of  vegetative  cover. 

The  soils  data  for  NMGS  in  the  Affected  Environment  section 
(including  Table  1)  of  this  background  report  indicate  that  some  of 
the  sites  may  be  difficult  to  reclaim  due  to  adverse  physical  and 
chemical  soil  properties,  such  as:  undesirable  surface  textures, 
absence  of  and/or  restricted  topsoil  supply,  high  erosion 
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susceptibility,  excess  salts,  and  alkalinity.  In  addition,  the 
low  precipitation  at  the  site  could  inhibit  reclamation  efforts. 
Selection  of  seed  species  specifically  adapted  to  local  soils  and 
climate,  as  well  as  timing  and  methods  of  reseeding,  are  essential 
prerequisites  for  successful  revegetation  on  problem  soil  areas  (e.g., 
soils  with  excess  salts,  high  alkalinity,  droughtiness).  Excess  salts 
and  alkalinity  problems  could  increase  in  some  areas  if  excavated 
materials,  which  in  some  cases  are  more  toxic  than  the  overlying 
topsoils,  were  placed  on  the  surface.  Shale  is  mildly  to  strongly 
alkaline  and  extremely  difficult  to  vegetate,  thus  shale  should  not 
be  mixed  with  topsoil  or  placed  on  the  surface. 

Potential  soils  reclamation  problem  areas  at  NMGS  are  listed  in 
Table  10  by  soil  association  and  the  specific  indicators  of  potential 
reclamation  problems.  Table  10  also  lists  potential  mitigation 
measures  which,  if  implemented,  would  increase  reclamation  success  at 
the  site.  The  applicant's  Proposed  Action  includes  most  of  the 
measures . 

Water  Supply  System 

Proposed  Main  Water  Pipeline  (Pi).  Construction  of  the  proposed 
main  water  pipeline  PI  (including  intake  pumping  plant  and 
intermediate  pump  stations)  would  directly  disturb  approximately  474 
acres  of  soil  and  topography  (see  Table  10).  Construction  of  staging 
and  work  areas  at  pump  station  sites  and  stream,  road,  and  canal 
crossings  would  cause  a  small  amount  of  additional  disturbance.  Soil 
surface  disturbance,  excavation  (trenching  operations),  and  removal  of 
vegetative  cover  would  increase  the  present  soil  erosion  rates  and 
soil  instability.  These  increases  would  continue  until  denuded  areas 
were  revegetated.  If  a  moderately  intensive  erosion  control  and 
reclamation  program  were  implemented  following  construction,  most  of 
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Shiprock-Sheppard-Huerfano  36.6-37.2  ,  38.3-38.4  X  -  Ship rock- Sheppard  portion  A,B,C,D 

is  highly  susceptible  to 
wind  erosion. 
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the  disturbed  rights-of-way  (ROW)  should  recover  within  three  to  five 
years  (i.e.,  the  native  grass  cover  would  be  reestablished).  The 
soils  data  in  the  Affected  Environment  section  (including  Table  2)  of 
this  background  report  indicate  that  some  areas  would  be  difficult  to 
reclaim  due  to  adverse  physical  and  chemical  soil  properties  such  as: 
undesirable  surface  textures,  poor  topsoil,  high  wind  erosion 
susceptibility,  excess  salts,  and  alkalinity.  In  addition,  the  low 
precipitation  in  this  area  could  inhibit  the  success  of  reclamation 
efforts.  In  some  areas  it  may  be  necessary  to  reseed  several  times, 
and  special  erosion  control  practices  might  be  needed  to  stabilize 
soils  (e.g.,  in  sandy  or  dune-type  areas)  prior  to  successful 
revegetation.  Water  bars  and  possible  other  water  diversion 
techniques  would  be  used  on  sloping  areas  to  reduce  water  erosion  and 
help  maintain  soil  stability.  Selection  of  seed  species  specifically 
adapted  to  local  soils  (and  climates),  as  well  as  timing  and  methods 
of  reseeding,  are  essential  prerequisites  for  successful  revegetation 
on  problem  soil  areas. 

Excess  salts  and  alkalinity  problems  could  increase  in  some  areas 
if  trenched  materials,  which  in  some  cases  (e.g.,  shale)  are  more 
toxic  than  the  overlying  topsoils,  were  mixed  with  the  topsoil  or 
placed  on  the  surface. 

The  sandy  soils  that  occur  intermittently  from  MP  2.0  to  the  end 
of  the  proposed  main  water  pipeline  route  (PI)  are  of  special  concern 
due  to  their  high  susceptibility  to  wind-induced  soil  erosion. 
Intensive  mitigation  measures  may  be  required  to  stabilize  the  ROW  in 
these  areas  and  successful  revegetation  may  be  difficult  to 
accomplish.  Special  construction  methods  in  dune  areas  should  include 
burying  the  pipeline  deeply  and  minimizing  vegetation  disturbance. 

Badland  (nonstony,  barren  shale)  areas  are  traversed  by  this 
proposed  water  pipeline  route  (refer  to  Table  2) ,  and  these  areas  are 
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virtually  impossible  to  vegetate.  In  sloping  Badland  areas,  water 
bars  should  be  used  to  keep  water  from  moving  down  and  eroding 
materials  out  of  the  trench.  Shrink-swell  problems  may  be  encountered 
in  these  Badland  areas. 

The  Proposed  Action  calls  for  a  second  main  water  pipeline  to  be 
layed  within  the  same  ROW  as  the  first  pipeline,  approximately  five 
years  after  the  first  pipeline  is  laid.  This  would  cause  the  same  ROW 
to  be  disturbed  again,  just  about  the  time  it  had  recovered  from  the 
first  disturbance.  Conversations  with  local  BLM  personnel  (Spears 
1982)  indicate  that  the  ROW  should  be  able  to  recover  again,  as  long 
as  it  is  reseeded  again.  Revegetation  success  would  probably  be  lower 
after  the  second  disturbance. 

Mileposts  for  potential  soils  reclamation  problem  areas  along 
this  pipeline  route  are  listed  in  Table  10  by  map  unit  or  soil 
association  and  the  specific  indicators  of  potential  reclamation 
problems.  Table  10  also  lists  potential  mitigation  measures  which 
would  increase  reclamation  success  in  these  areas. 

The  proposed  main  water  pipeline  PI  (including  intermediate  pump 
stations  2  and  3)  traverses  Blocks  6,  7,  9,  11,  and  10  of  NIIP,  all  of 
which  are  currently  undeveloped.  Congress  has  cut  off  funding  for 
NIIP,  thus  it  is  not  known  if  (or  when)  the  aforementioned  undeveloped 
blocks  will  be  developed.  Mileposts  of  the  areas  determined  to  be 
irrigable  within  these  undeveloped  NIIP  blocks  are  listed  in  the 
Affected  Environment  section.  If  proposed  main  water  pipeline  PI  were 
ultimately  selected  and  these  NIIP  blocks  were  developed  prior  to 
construction  of  PI ,  special  construction  and  reclamation  measures 
should  be  used  in  these  areas.  Special  measures  for  maintaining 
productivity  should  include  laying  both  pipes  (initial  and  second 
pipeline)  simultaneously  and  topsoiling.  Assuming  PI  was  ultimately 
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the  NIIP  project  should  be  reevaluated  prior  to  construction.  If  NIIP 
funding  had  been  restored  and  the  aforementioned  NIIP  blocks  were  to 
be  eventually  developed,  special  construction  and  reclamation  measures 
should  be  taken.  Special  construction  and  reclamation  measures  for 
these  areas  should  include  laying  both  pipes  simultaneously, 
topsoiling,  and  reseeding,  so  that  the  potential  productivity  of  these 
areas  is  not  significantly  reduced. 

A  monitoring  program  would  be  conducted  over  the  life  of  the 
pipeline  and  would  include  visual  identification  of  problem  soil 
erosion  areas  and  other  areas  not  responding  adequately  to  the 
revegetation  program.  Once  identified,  problem  soil  areas  would 
undergo  more  intensive  reclamation  and  mitigation  in  order  to  help 
ensure  soil  stability,  structural  integrity  of  the  pipeline,  renewed 
forage/crop  production,  and  an  aesthetically  acceptable  condition.  The 
monitoring  program  would  be  conducted  by  BLM  personnel  or  a 
reclamation  specialist  approved  by  the  BLM.  Identification  of  problem 
areas  would  also  be  conducted  by  the  applicant  during  routine  aerial 
patrols . 

Indirect  impacts  to  the  soils  resource  could  occur  if 
construction  of  the  pipeline  ROW  allows  some  previously  inaccessible 
areas  to  be  accessible  to  ORVs .  The  degree  and  areal  extent  of  such 
disturbances  are  unknown,  but  would  probably  be  limited  to  about  5 
miles  on  either  side  of  the  ROW.  Since  this  pipeline  route  generally 
follows  State  Highway  371,  it  would  not  provide  very  much  new  access 
to  ORVs.  General  impacts  to  the  soils  resource  which  would  result 
from  increased  ORV  use  are:  soil  compaction,  reduced  infiltration 
capacity,  reduced  vegetative  cover,  and  increased  erosion 
susceptibility.  An  effort  should  be  made  to  limit  ORV  access  along 
the  pipeline  ROW  to  reduce  potential  impacts  to  the  ROW  as  well  as 
surrounding  areas. 
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Main  Water  Pipeline  Alternative  P2.  Construction  of  main  water 
pipeline  alternative  P2  (including  intake  pumping  plant  and 
intermediate  pump  stations)  would  directly  disturb  approximately  508 
acres  of  soils  and  topography.  Construction  of  staging  and  work  areas 
at  pump  station  sites  and  stream,  road,  and  canal  crossings  would 
cause  a  small  amount  of  additional  disturbance. 

The  soils  data  presented  in  the  Affected  Environment  section 
(including  Table  3)  of  this  background  report  indicate  that  the  same 
impacts  and  reclamation  problems  discussed  for  the  proposed  main  water 
pipeline  route  (Pi)  would  be  encountered  along  this  route.  Some  of 
the  sandy  soils  that  occur  intermittently  over  the  entire  length  of 
this  route  are  also  highly  susceptible  to  wind-induced  soil  erosion. 
This  alternative  route  also  traverses  Badland  areas  (refer  to 
Table  3). 

Mileposts  for  potential  soils  reclamation  problem  areas  (and 
associated  mitigation  measures  for  consideration)  along  this 
alternative  water  pipeline  route  are  presented  in  Table  10. 

Main  water  pipeline  alternative  P2  traverses  developed  portions 
of  NIIP-Block  4  (MP  5.5-13  and  15.5-18).  Intensive  corrective 
measures  (addition  of  fertilizer,  gypsum,  sulphur,  etc.)  have  been 
applied  to  these  areas  in  order  to  increase  their  productivity.  If 
this  alternative  pipeline  was  ultimately  selected,  special 
construction  and  reclamation  measures  should  be  used  in  these  areas. 
Special  measures  for  maintaining  productivity  in  these  areas  should 
include  laying  both  pipes  simultaneously  and  topsoiling.  This 
alternative  pipeline  route  also  traverses  undeveloped  portions  of 
NIIP-Block  11.  These  undeveloped  portions  (refer  to  Affected 
Environment  section  for  applicable  pipeline  mileposts)  have  been 
determined  to  be  irrigable.  Congress  has  cut  off  funding  for  NIIP, 
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and  it  is  not  known  if  (or  when)  Block  11  will  ever  be  developed. 

Refer  to  the  proposed  main  water  pipeline  (PI)  for  a  discussion  of 
special  construction  and  reclamation  measures  which  could  apply  to  P2 
under  two  different  potential  NIIP  development  scenarios. 

If  this  alternative  main  water  pipeline  route  were  ultimately 
selected,  a  second  pipeline  would  be  laid  within  the  same  ROW  within 
five  years  after  the  initial  pipeline  was  layed.  The  monitoring 
program  discussed  for  the  proposed  main  water  pipeline  (PI)  applies 
to  this  alternative  route  as  well. 

Potential  indirect  impacts  to  the  soils  resource  from  increased 
ORV  access  are  the  same  as  discussed  for  proposed  main  water  pipeline 
(PI)  . 

Main  Water  Pipeline  Alternative  P3 .  Construction  of  main  water 
pipeline  alternative  P3  (including  intake  pumping  plant  and 
intermediate  pump  stations)  would  disturb  approximately  574  acres  of 
soils  and  topography.  A  small  amount  of  additional  disturbance  would 
occur  during  construction  of  staging  and  work  areas  at  pump  station 
sites  and  stream  and  road  crossings. 

The  soils  data  presented  in  the  Affected  Environment  section 
(including  Table  4)  of  this  background  report  indicate  that  the  same 
impacts  and  reclamation  problems  discussed  for  the  proposed  main  water 
pipeline  route  (Pi)  would  be  encountered  along  this  route.  Many  of 
the  sandy  soils  that  recur  over  the  entire  length  of  this  alternative 
pipeline  route  are  highly  susceptible  to  wind-induced  soil  erosion. 
This  alternative  route  traverses  approximately  the  same  amount  of 
Badland  areas  as  the  proposed  route  (PI)  and  (P2)  alternative  route, 
but  the  areas  of  steeper  terrain  near  the  southern  end  of  the  Kutz 
Canyon  (approximately  35  percent  slope)  would  require  more  intensive 
mitigation  to  stabilize. 
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Mileposts  for  potential  soils  reclamation  problem  areas  (and 
associated  mitigation  measures  for  consideration)  along  this 
alternative  water  pipeline  route  are  presented  in  Table  10. 

If  this  alternative  main  water  pipeline  were  ultimately  selected, 
a  second  pipeline  would  be  layed  within  the  same  ROW  with  five  years 
after  the  initial  pipeline  was  layed.  The  monitoring  program 
discussed  for  the  proposed  main  water  pipeline  (PI)  applies  to  this 
alternative  route  as  well. 

Potential  indirect  impacts  to  the  soils  resource  from  increased 
ORV  access  are  the  same  as  discussed  for  proposed  main  water  pipeline 
(PI)  . 

Proposed  Terminal  Storage  Reservoir  (Rl).  Construction  and 
operation  of  the  proposed  terminal  storage  reservoir  would  take 
approximately  145  acres  of  soils  out  of  production  for  the  life  of  the 
project.  Approximately  1.5  million  cubic  yards  of  material  would  be 
needed  to  construct  an  embankment  (or  dike)  around  70  percent  of  the 
reservoir  perimeter.  Materials  for  construction  of  the  embankment 
would  be  obtained  from  the  reservoir  area  to  the  maximum  practical 
extent,  but  the  available  soils  data  indicate  that  a  significant 
volume  of  materials  would  have  to  be  obtained  from  borrow  areas 
outside  the  reservoir  area.  Over  50  percent  of  the  proposed  reservoir 
site  is  Badland  (nonstony,  barren  shale),  which  can  provide  little  if 
any  materials  suitable  for  embankment  construction.  The  applicant's 
proposed  erosion  control  and  reclamation  procedures  for  the  reservoir 
and  potential  borrow  areas  are  presented  in  Chapter  1  of  the  DEIS. 

Acreages  of  potential  soils  reclamation  problem  areas  (and 
associated  mitigation  measures  for  consideration)  at  this  proposed 
reservoir  site  are  presented  in  Table  10.  The  applicant's  Proposed 
Action  includes  these  measures. 


4-18 


C700AS.4  (II)  10 


Terminal  Storage  Reservoir  Alternative  (R2) .  Construction  and 
operation  of  the  terminal  storage  reservoir  alternative  would  take 
approximately  75  acres  of  soils  out  of  production  for  the  life  of  the 
project.  Although  the  alternate  reservoir  site  does  not  contain  any 
Badland,  the  available  soils  data  indicate  that  a  large  volume  of 
borrow  materials  would  be  needed  to  construct  an  embankment  for  this 
reservoir  as  well.  Additionally,  the  Muff  soil  (95  percent  of  site) 
is  difficult  to  reclaim. 

Acreages  of  potential  sites  reclamation  problem  areas  (and 
associated  mitigation  measures  for  consideration)  at  this  alternative 
reservoir  site  are  presented  in  Table  10.  The  applicant's  Proposed 
Action  includes  these  measures. 

Transmission  Lines 


Proposed  FC-A-P  500-kV  Transmission  Line  Loop  (T5)  .  Construction  of 
the  proposed  FC-A-P  loop  would  directly  disturb  a  maximum  of  194  acres 
(not  including  portions  within  the  boundary  of  NMGS)  of  soils  and 
topography.  Soil  surface  disturbance,  excavation  (tower  sites),  and 
grading,  blading,  trampling,  and  removal  of  vegetative  cover  would 
increase  present  soil  erosion  rates  and  soil  instability.  These 
increases  would  continue  until  denuded  areas  were  revegetated. 

Grading  and  clearing  of  vegetation  would  be  performed  only  where 
necessary  for  equipment  access  or  safety  considerations.  The  major 
disturbance  to  the  soils  resource  associated  with  construction  of  the 
transmission  lines  would  result  from  the  blading  required  for 
construction  of  the  temporary  construction  access  roads  (14  feet  wide) 
along  the  ROW.  Access  roads  would  be  closed  to  public  travel  and 
restoration  measures  would  be  applied  after  construction  was 
completed.  All  graded  or  bladed  areas  would  be  reseeded,  and  erosion 
control  measures  would  be  applied  where  necessary.  Most  of  the 
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construction  ROW  would  not  be  cleared  of  vegetation,  graded,  or 
bladed;  thus  impacts  to  the  soils  resource  would  generally  be  minor 
and  short-term.  The  soils  data  presented  in  the  Affected  Environment 
section  (including  MP  0 .0-5  .0  of  Table  9)  of  this  background  report 
indicate  that  some  bladed/graded  areas  would  be  difficult  to  reclaim. 
The  types  of  reclamation  problems  that  would  be  encountered  on 
graded/bladed  areas  are  generally  the  same  as  those  discussed  for  the 
proposed  main  water  pipeline  (PI). 

Mileposts  for  potential  soils  reclamation  problem  areas  along 
this  proposed  transmission  line  are  presented  in  Table  10.  Table  10 
also  lists  potential  mitigation  measures  which,  if  implemented,  would 
increase  reclamation  success.  The  applicant's  Proposed  Action 
includes  many  of  these  measures.  Assuming  that  the  measures  would  be 
moderately  successful,  most  of  these  areas  would  recover  within  3-5 
years.  Reclamation  success  on  deeply  graded/bladed  areas  could  be 
enhanced  by  stockpiling  topsoil  on  the  side  of  construction  access 
roads  and  replacing  it  during  the  restoration  phase.  The  monitoring 
program  discussed  for  the  proposed  main  water  pipeline  (Pi)  should 
also  apply  to  this  transmission  line. 

Potential  indirect  impacts  to  the  soils  resource  from  increased 
ORV  access  are  the  same  as  discussed  for  the  proposed  main  water 
pipeline  (PI).  The  applicant's  Proposed  Action  states  that 
transmission  line  access  roads  would  be  closed  to  public  travel.  If 
access  roads  were  effectively  closed,  indirect  impacts  from  ORVs 
would  not  occur. 

First  Proposed  Transmission  Corridor  (T2)  .  Construction  of  the 
first  proposed  transmission  line  would  directly  disturb  a  maximum  of 
2594  acres  (including  construction  access  roads,  Rio  Puerco  Station, 
and  other  associated  facilities)  of  soils  and  topography.  As  with  the 
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proposed  FC-A-P  loop,  soil  surface  disturbance,  excavation  (tower 
sites),  and  grading,  blading,  trampling,  and  removal  of  vegetative 
cover  would  increase  present  soil  erosion  rates  and  soil  instability. 
These  increases  would  continue  until  denuded  areas  were  revegetated. 
Blading  required  for  construction  of  temporary  access  roads  would 
constitute  the  major  soils  disturbance  associated  with  construction  of 
this  transmission  line.  Clearing  of  vegetation,  grading,  and  blading 
would  be  performed  on  a  relatively  small  portion  of  the  ROW,  thus 
impacts  to  the  soils  resource  would  generally  be  minor  and  short¬ 
term.  Table  6  of  this  background  report  indicates  that  some 
bladed/graded  areas  would  be  difficult  to  reclaim.  Potential 
reclamation  problems  (refer  to  Table  10),  the  applicant's  proposed 
corrective  measures,  and  anticipated  recovery  period  are  generally  the 
same  as  discussed  (or  alluded  to)  for  the  proposed  FC-A-P  loop  (T5) . 
The  monitoring  program  discussed  for  the  proposed  main  water  pipeline 
(Pi)  should  also  apply  to  this  transmission  line. 

Potential  indirect  impacts  to  the  soils  resource  from  increased 
ORV  access  are  the  same  are  discussed  for  the  proposed  transmission 
line  loop  (T5) . 

Second  Proposed  Transmission  Corridor  (Tl).  A  maximum  of  2595  acres 
(including  construction  access  roads,  Rio  Puerco  Station,  and  other 
associated  facilities)  of  soils  and  topography  would  be  directly 
disturbed  during  construction  of  this  alternative.  Expected  types  and 
causes  of  direct  and  indirect  soils  impacts,  potential  reclamation 
problems  (refer  to  Table  10)  the  applicant's  proposed  corrective 
measures,  and  anticipated  recovery  period  are  generally  the  same  as 
discussed  (or  alluded  to)  for  the  proposed  FC-A-P  loop  (T5).  The 
monitoring  program  discussed  for  the  proposed  main  water  pipeline  (Pi) 
should  also  apply  to  this  transmission  line. 
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Transmission  Corridor  Alternative  T3  .  Construction  of  the 
transmission  line  alternative  T3  would  directly  disturb  a  maximum  of 
2545  acres  (including  construction  access  roads,  Rio  Puerco  Station, 
and  other  associated  facilities)  of  soils  and  topography.  Refer  to 
the  proposed  FC-A-P  loop  (T5)  discussion  for  expected  types  and  causes 
of  direct  and  indirect  soils  impacts,  potential  reclamation  problems 
(refer  to  Table  10)  the  applicant's  proposed  corrective  measures,  and 
anticipated  recovery  period.  The  monitoring  program  discussed  for  the 
proposed  main  water  pipeline  (PI)  should  also  apply  to  this 
transmission  line  alternative. 

Transmission  Corridor  Alternative  T4.  A  maximum  of  3054  acres 
(including  construction  access  roads,  Rio  Puerco  Station,  and  other 
associated  facilities)  of  soils  and  topography  would  be  disturbed 
during  construction  of  this  alternative  transmission  line.  Expected 
types  and  causes  of  direct  and  indirect  soils  impacts,  potential 
reclamation  problems  (refer  to  Table  10)  the  applicant's  proposed 
corrective  measures,  and  anticipated  recovery  period  are  generally  the 
same  as  discussed  for  the  proposed  FC-A-P  loop  (T5) .  This 
transmission  corridor  traverses  areas  of  steeper  terrain  than  the 
other  corridor  alternatives.  The  primary  areas  of  concern  are  in 
southeastern  McKinley  County  (between  Canon  de  Marquez  and  Canon  de 
Pedro  Padilla  [MP  94-96]),  and  in  northeastern  Cibola  County  (La  Mesa 
del  Canon  Seco  area  [MP  98-101]).  Terrain  restrictions  in  these  areas 
might  necessitate  placing  a  new  transmission  line  directly  adjacent  to 
the  existing  transmission  line  that  runs  through  these  areas.  The 
soil  associations  (Rock  Land-Thunderbird  and  Litt le-Clovis- 
Travessilla)  in  these  steep  areas  are  shallow  to  moderately  deep 
(includes  rock  outcrops),  and  erosion  susceptibility  is  low  to 
moderate.  If  this  alternative  were  ultimately  selected,  special  care 
during  construction  and  reclamation  phases  should  be  taken  to  protect 
the  existing  soils  resource  in  the  aforementioned  steep  areas.  The 
monitoring  program  discussed  for  the  proposed  main  water  pipeline  (Pi) 
should  also  apply  to  this  transmission  line. 
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PRIME  AND  UNIQUE  FARMLANDS 

The  surface  facilities  associated  with  the  Proposed  Action  and 
alternatives  would  not  be  located  on  Prime  or  Unique  Farmlands,  thus 
no  long-term  crop  production  losses  on  Prime  or  Unique  Farmlands  would 
occur.  The  intake /pumping  plant  associated  with  the  proposed  main 
water  pipeline  (PI)  would  take  approximately  35  acres  of  potential 
(not  irrigated  and  not  used  as  cropland)  Prime  Farmland  out  of 
production  for  the  life  of  the  project.  Proposed  main  water  pipeline 
(Pi)  intermediate  pumping  stations  2  and  3  would  preclude  development 
of  2  acres  of  potential  Statewide/Locally  Important  Farmland  in  Block 
9  of  NIIP.  These  potential  impacts  are  not  considered  significant. 
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5.0 

SPECIFIC  MITIGATION  MEASURES  GENERATED  BY  THE  IMPACT  ASSESSMENT 


Table  10  lists  specific  mitigation  measures  for  consideration,  as 
generated  by  the  impact  assessment.  Mitigation  measures  for 
consideration  are  listed  by  project  component,  map  unit  of  soil 
association,  and  mileposts  (linear  project  components)  or  acreages. 

The  types  of  mitigation  measures  proposed  for  consideration  are:  (1) 
mulching  denuded  areas  or  covering  with  jute  fabric  or  riprap;  (2) 
topsoiling;  (3)  water  diversions;  and  (4)  reseeding.  These  measures 
are  listed  (as  applicable)  for  potential  soils  reclamation  problem 
areas,  where  potentially  significant  impacts  to  the  soils  resource  may 
occur  if  erosion  control  and  reclamation  measures  are  not 
implemented.  The  determination  of  potential  soils  reclamation  problem 
areas  was  based  on  the  following  factors:  (1)  soils  with  high  wind  or 
water  erosion  susceptibility;  (2)  soils  which  are  known  to  be 
difficult  to  reclaim;  and  (3)  areas  of  steep  terrain. 

The  available  soils  data  which  were  used  are  not  necessarily 
adequate  to  accurately  predict  all  potential  reclamation  problem 
areas.  Additionally,  some  of  the  areas  listed  in  Table  10  would 
probably  not  be  difficult  to  reclaim  (i.e.,  determination  based  on 
available  soils  data  and  conservative  approach). 

In  summary,  Table  10  and  the  other  soils  data  in  this  technical 
report  should  be  used  as  a  reference  guide.  BLM  reclamation 
specialists  will  make  an  on-the-ground  determination  of  appropriate 
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erosion  control  and  reclamation  measures  to  be  stipulated,  prior  to 
issuance  of  the  ROW  grant.  In  addition,  BLM  reclamation  specialists 
will  formulate  a  soils  monitoring  program  for  sensitive  soils  area. 
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UNAVOIDABLE  ADVERSE  IMPACTS 
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Unavoidable  adverse  impacts  to  the  soils  resource  resulting  from 
construction  of  the  Proposed  Action  or  alternatives  would  include: 

(1)  increases  in  soil  erosion  and  soil  instability  on  disturbed  areas; 
and  (2)  decreases  in  short-term  soil  productivity.  If  a  moderately 
intensive  erosion  control  and  reclamation  program  (including 
monitoring)  were  implemented  following  construction,  increases  in  soil 
erosion  and  instability  would  generally  be  short-term  impacts  (e.g., 
3-5  years) . 
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7.0 

RELATIONSHIPS  BETWEEN  THE  SHORT-TERM  USE  OF  THE  AFFECTED 
ENVIRONMENT  AND  THE  ENHANCEMENT  OF  LONG-TERM  PRODUCTIVITY 


Assuming  the  erosion  control  and  reclamation  measures  implemented 
following  construction  on  temporarily  disturbed  areas  were  moderately 
successful,  impacts  to  the  soils  resource  should  not  result  in 
significant  long-term  productivity  losses.  Construction  and  operation 
of  the  surface  facilities  associated  with  the  proposed  project  would 
result  in  long-term  productivity  losses  at  these  locations. 
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8.0 

IRREVERSIBLE  AND  IRRETRIEVABLE  COMMITMENTS  OF  RESOURCES 


Short-term  increases  in  soil  erosion  due  to  construction  of  the 
proposed  project  would  not  cause  temporarily  disturbed  areas  to  be 
irreversibly  converted  to  other  uses,  and  the  viability  of  these  areas 
should  not  be  significantly  diminished.  The  BLM  monitoring  program 
that  would  be  conducted  over  the  life  of  the  project  would  include 
identification  of  problem  soil  erosion  areas.  Once  identified, 
problem  soil  erosion  areas  would  undergo  more  intensive  reclamation 
and  mitigation,  thereby  helping  to  ensure  that  irreversible  and 
irretrievable  commitments  of  the  soils  resource  would  not  occur. 
Surface  facility  sites  would  be  reclaimed  upon  project  termination; 
thus  these  areas  would  not  be  permanently  or  irreversibly  committed  to 
other  uses. 
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9.0 

COMPARISON  OF  ALTERNATIVES 


A  comparison  of  the  mitigation/reclamation  potential  for  the  main 
water  pipeline  alternatives  is  contained  in  Table  11.  This  comparison 
provides  the  primary  basis  for  ranking  the  main  water  pipeline 
alteratives  in  the  following  order  of  preference:  Pi — first; 

P2 — second;  and  P3 — third.  Main  water  pipeline  route  PI  is  also 
preferred  over  P2  because  it  would  cause  less  disturbance  (474  acres 
versus  508  acres  during  construction,  including  river  intake  and 
intermediate  pump  stations);  PI  has  better  access  for 
construction/maintenance  (e.g.,  State  Highway  371);  and  PI  would 
probably  not  impact  any  developed  NIIP  blocks.  Main  water  pipeline 
route  P3  is  ranked  last  because  it  would  cause  the  most  disturbance 
during  construction  (547  acres);  and  it  traverses  the  most  miles  of 
steep  terrain,  area  reclaim  soils,  and  soils  which  are  highly 
susceptible  to  wind  and  water  erosion. 

Table  11  also  provides  the  primary  basis  for  ranking  the  terminal 
storage  reservoir  alternatives  in  the  following  order  of  preference: 
proposed-f irst ;  alternative — second.  The  alternative  reservoir  site 
would  be  more  difficult  to  reclaim  (95  percent  area  reclaim  soils), 
and  it  is  located  on  an  upland  drainage  sideslope  which  is  undesirable 
from  an  eros ion/rec lama t ion  standpoint. 

The  information  in  Table  11  also  provides  the  primary  basis  for 
ranking  the  transmission  line  corridor  route  alternatives  in  the 
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Table  11.  COMPARISON  OF  RECLAMATION  POTENTIAL  FOR  ALTERNATIVES 
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following  order  of  preference:  T3 — first;  T2/T1 — second;  and 
T4 — third.  Transmission  line  corridor  alternative  T3  would  cause  the 
least  amount  of  disturbance  during  construction  (2545  acres),  while  T2 
and  T1  would  cause  about  the  same  amount  (2594  and  2595  acres, 
respectively).  Transmission  corridor  alternative  T4  would  cause  the 
most  disturbance  during  construction  (3054  acres),  and  it  would 
traverse  about  9  miles  of  steep  terrain  (i.e.,  potential  reclamation 
problems) . 


POSSIBLE  NEW  TOWN 
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1  .0 

AFFECTED  ENVIRONMENT 


SOILS 


The  possible  new  town  site  is  within  the  San  Juan  River  Valley 
Mesas  and  Plateaus  portion  of  the  Western  Range  and  Irrigated  Region 
( SCS  1978a).  Annual  precipitation  at  the  site  generally  ranges  from  6 
to  10  inches.  Two  different  soil  associations  were  identified  at  the 
site.  Table  1  lists  and  characterizes  the  identified  soils.  A  map 
(1:250,000  scale)  showing  the  soils  identified  at  the  possible  new 

town  site  is  available  for  review  at  the  BLM  New  Mexico  State  Office 
in  Santa  Fe. 

The  soils  identified  at  the  possible  new  town  site  are  shallow 
to  deep,  but  are  primarily  deep.  The  surface  textures  of  the  soils 
identified  at  the  site  range  from  loamy  fine  sand  to  silty  clay  loam. 
These  soils  are  well  to  somewhat  excessively  drained.  The  identified 
soils  are  forming  in  eolian,  alluvial,  and  residual  materials  derived 
primarily  from  sandstone,  shale,  and  siltstone.  These  soils  are 
forming  primarily  on  gently  to  strongly  sloping  mesas,  plateaus, 
intermittent  drainageways ,  terraces,  and  fans.  Topsoil  availability 
at  the  possible  new  town  site  is  good,  but  the  topsoil  quality  is 
primarily  fair  to  poor.  Susceptibility  of  these  soils  to  wind— induced 
erosion  is  moderate  to  high,  and  susceptibility  to  water-induced  soil 
erosion  is  low  to  moderate.  The  identified  soils  are  mildly  to 
strongly  alkaline,  and  shrink-swell  potential  ranges  from  low  to  high. 
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These  soils  are  currently  used  primarily  for  livestock  grazing  and 
wildlife  habitat. 

PRIME  AND  UNIQUE  FARMLANDS 

Since  the  possible  new  town  could  potentially  take  agricultural 
land  out  of  production  permanently,  the  new  town  site  was  evaluated  to 
determine  whether  it  includes  any  Prime  or  Unique  Farmland.  The  soil 
types  (DS ,  BT ,  SC,  and  FX)  present  at  the  possible  new  town  site  do 
not  qualify  as  Prime  Farmland  (SCS  1978b  and  1980).  Additionally,  the 
site  contains  no  Unique  or  Statewide/Locally  Important  Farmlands. 
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2.0 

ENVIRONMENTAL  CONSEQUENCES 


SOILS 


Construction  of  the  possible  new  town  would  directly  disturb 
approximately  2400  acres  of  soils  and  topography,  significantly 
affecting  the  existing  soils.  The  entire  possible  new  town  site  would 
probably  be  permanently  changed  from  its  preconstruction  use  (grazing 
and  wildlife  habitat)  to  an  urban  development. 

Construction  of  utilities  (e.g.,  water,  gas,  electrical  power) 
and  roads  necessary  for  the  possible  new  town  would  disturb  an  unknown 
amount  of  soils  and  topography.  Additionally,  an  unknown  amount  of 
land  in  the  vicinity  of  the  possible  new  town  could  be  adversely 
impacted  by  recreational  pursuits  (e.g.,  ORV  use)  of  new  town 
residents  . 

PRIME  FARMLAND 


Construction  of  the  possible  new  town  would  not  impact  any  Prime, 
Unique,  or  Statewide/Locally  Important  Farmlands. 
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GLOSSARY 


Alluvium — Materials  such  as  sand,  silt,  or  clay,  deposited  on  land 
by  streams. 

Area  reclaim — An  area  which  is  difficult  to  reclaim  if  soil  is 

removed  for  construction  or  other  purposes.  Revegetation  and 
erosion  control  are  extremely  difficult. 

Calcareous  soil — Soil  containing  enough  calcium  carbonate  (commonly 
combined  with  magnesium  carbonate)  to  effervesce  visibly  when 
treated  with  cold,  dilute  hydrochloric  acid. 

Clay — As  a  soil  separate,  the  mineral  soil  particles  less  than  0.002 
millimeter  in  diameter.  As  a  soil  textural  class,  soil  material 
that  is  40  percent  or  more  clay,  less  than  45  percent  sand,  and 
less  than  40  percent  silt. 

Drainage  class  (natural) — Refers  to  the  frequency  and  duration  of 
periods  of  saturation  or  partial  saturation  during  soil 
formation,  as  opposed  to  altered  drainage,  which  is  commonly  a 
result  of  artificial  drainage  or  irrigation  but  may  be  caused  by 
the  sudden  deepening  of  channels  or  the  blocking  of  drainage 
outlets.  Seven  classes  of  natural  soil  drainage  are  recognized: 
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•  Excessively  drained — Water  is  removed  from  the  soil  very 
rapidly.  Excessively  drained  soils  are  commonly  very  coarse 
textured,  rocky,  or  shallow.  Some  are  steep.  All  are  free 
of  the  mottling  related  to  wetness. 

•  Somewhat  excessively  drained —  Water  is  removed  from  the 
soil  rapidly.  Many  somewhat  excessively  drained  soils  are 
sandy  and  rapidly  pervious.  Some  are  shallow.  Some  are  so 
steep  that  much  of  the  water  they  receive  is  lost  as 
runoff.  All  are  free  of  the  mottling  related  to  wetness. 

•  Well  drained — Water  is  removed  from  the  soil  readily,  but 
not  rapidly.  It  is  available  to  plants  throughout  most  of 
the  growing  season,  and  wetness  does  not  inhibit  growth  of 
roots  for  significant  periods  during  most  growing  seasons. 
Well-drained  soils  are  commonly  medium  textured.  They  are 
mainly  free  of  mottling. 

•  Moderately  well  drained — Water  is  removed  from  the  soil 
somewhat  slowly  during  some  periods.  Moderately  well- 
drained  soils  are  wet  for  only  a  short  time  during  the 
growing  season,  but  periodically  for  long  enough  that  most 
mesophytic  crops  are  affected.  They  commonly  have  a  slowly 
pervious  layer  within  or  directly  below  the  solum,  or 
periodically  receive  high  rainfall,  or  both. 

•  Somewhat  poorly  drained — Water  is  removed  slowly  enough 
that  the  soil  is  wet  for  significant  periods  during  the 
growing  season.  Wetness  markedly  restricts  the  growth  of 
mesophytic  crops  unless  artificial  drainage  is  provided. 
Somewhat  poorly  drained  soils  commonly  have  a  slowly 
pervious  layer,  a  high  water  table,  additional  water  from 
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seepage,  nearly  continuous  rainfall,  or  a  combination  of 
these . 

•  Poorly  drained — Water  is  removed  so  slowly  that  the  soil 
is  saturated  periodically  during  the  growing  season  or 
remains  wet  for  long  periods.  Free  water  is  commonly  at  or 
near  the  surface  for  long  enough  during  the  growing  season 
that  most  mesophytic  crops  cannot  be  grown  unless  the  soil 
is  artificially  drained.  The  soil  is  not  continuously 
saturated  in  layers  directly  below  plow  depth.  Poor 
drainage  results  from  a  high  water  table,  a  slowly  pervious 
layer  within  the  profile,  seepage,  nearly  continuous 
rainfall,  or  a  combination  of  these. 


*  -Verv  poorly  drained  Water  is  removed  from  the  soil  so 
slowly  that  free  water  remains  at  or  on  the  surface  during 
most  of  the  growing  season.  Unless  the  soil  is  artificially 
drained,  most  mesophytic  crops  cannot  be  grown.  Very  poorly 
drained  soils  are  commonly  level  or  depressed  and  are 
frequently  ponded.  Yet,  where  rainfall  is  high  and  nearly 
continuous,  they  can  have  moderate  or  high  slope  gradients. 

Eolian  soil  material— Earthy  parent  material  accumulated  through 
wind  action;  commonly  refers  to  sandy  material  in  dunes  or  to 
loess  in  blankets  on  the  surface. 

Excess  salts — Excess  water-soluble  salts  in  the  soil  that  restrict 
the  growth  of  most  plants. 

Farmlands ; 

Prime  Land  that  has  the  best  combination  of  physical  and  chemical 
characteristics  for  producing  food,  feed,  forage,  fiber,  and 
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oilseed  crops,  and  is  also  available  for  these  uses  (e.g.,  not 
urban  built-up  land).  Numerous  specific  SCS  criteria  must  be  met 
for  a  soil  to  qualify  as  potential  Prime  Farmland.  For  a  soil  to 
qualify  as  Prime  Farmland  (in  the  NMGS  project  area  in  New 
Mexico)  it  must  meet  the  specific  criteria  and  be  irrigated. 

Unique — Land  other  than  Prime  Farmland  that  is  used  for  the 

production  of  specific  high  value  food  and  fiber  crops.  It  has 
the  special  combination  of  soil  quality,  location,  growing 
season,  and  moisture  supply  needed  to  economically  produce 
sustained  high  quality  and/or  high  yields  of  a  specific  crop  when 
treated  and  managed  according  to  acceptable  farming  methods. 

Statewide/Locally  Important — All  irrigated  cropland  in  New  Mexico  is 
considered  to  be  Statewide/Locally  Important. 

Hydrologic  soil  groups — Refers  to  soils  grouped  according  to  their 

runoff-producing  characteristics.  The  primary  consideration  is 
the  inherent  capacity  of  soil  denuded  of  vegetation  to  permit 
infiltration.  The  slope  and  the  kind  of  plant  cover  are  not 
considered.  Soils  are  assigned  to  four  groups  (A  through  D).  In 
group  A  are  soils  having  a  high  infiltration  rate  when  thoroughly 
wet  and  having  a  low  runoff  potential.  They  are  mainly  deep, 
well  drained,  and  sandy  or  gravelly.  In  group  D,  at  the  other 
extreme,  are  soils  having  a  very  slow  infiltration  rate  and  thus 
a  high  runoff  potential.  They  have  a  claypan  or  clay  layer  at  or 
near  the  surface,  have  a  permanent  high  water  table,  or  are 
shallow  over  nearly  impervious  bedrock  or  other  material. 

Loam — Soil  material  that  is  7  to  27  percent  clay  particles,  28  to  50 
percent  silt  particles,  and  less  than  52  percent  sand  particles. 
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Permeability — The  quality  that  enables  the  soil  to  transmit  water  or 
air,  measured  as  the  number  of  inches  per  hour  that  water  moves 
downward  through  the  saturated  soil.  Terms  describing 
permeability  are: 


Very  slow 
Slow 

Moderately  slow 
Moderate 

Moderately  rapid 
Rapid 

Very  rapid 


<0.06  inch/hour 
0.06  to  0.20  inch/ hour 
0.20  to  0.60  inch/hour 
0.6  to  2.0  inches/hour 
2.0  to  6.0  inches /hour 
6.0  to  20.0  inches/hour 
20.0  inches /hour 


Reaction,  soil — A  measure  of  acidity  or  alkalinity  of  a  soil, 

expressed  in  pH  values.  A  soil  that  tests  to  pH  7.0  is  described 
as  precisely  neutral  in  reaction.  The  degree  of  acidity  or 
alkalinity  is  expressed  as: 


Extremely  acidic 
Very  strongly  acidic 
Strongly  acidic 
Moderately  acidic 
Slightly  acidic 
Neutral 

Mildly  alkaline 
Moderately  alkaline 
Strongly  alkaline 
Very  strongly  alkaline 


<pH 

4.5 

pH 

4.5 

to 

5.0 

pH 

5.1 

to 

5.5 

pH 

5.6 

to 

6.0 

pH 

6.1 

to 

6.5 

pH 

6  .6 

to 

7.3 

pH 

7.4 

to 

7.8 

PH 

7.9 

to 

8.4 

pH 

8.5 

to 

9.0 

>pH 

9.1 

Residuum  (residual  soil  material) — Unconsolidated,  weathered,  or 
partly  weathered  mineral  material  that  accumulated  as 
consolidated  rock  disintegrated  in  place. 
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Saline  soil — A  soil  containing  soluble  salts  in  an  amount  that 

impairs  growth  of  plants.  A  saline  soil  does  not  contain  excess 
exchangeable  sodium.  Salinity  ratings  are  based  on  the 
electrical  conductivity  of  a  saturated  extract,  as  expressed 
in  millimhos  per  centimeter  (mmhos/cm)  at  25 °C.  The  degree  of 
salinity  is  expressed  as: 


None 

Low 

Moderate 

High 

Very  high 


<2.0  mmhos/cm 
2.0  to  4.0  mmhos/cm 
4.0  to  8.0  mmhos/cm 
8.0  to  16.0  mmhos/cm 
>16.0  mmhos/cm 


Sand — As  a  soil  separate,  individual  rock  or  mineral  fragments  from 

0.05  millimeter  to  2.0  millimeters  in  diameter.  Most  sand  grains 
consist  of  quartz.  As  a  soil  textural  class,  a  soil  that  is  85 
percent  or  more  sand  and  not  more  than  10  percent  clay. 

Sandstone — Sedimentary  rock  containing  dominantly  sand-sized 
particles . 

Shale — Sedimentary  rock  formed  by  the  hardening  of  a  clay  deposit. 


Shrink-swell  potential — The  potential  of  a  given  soil  to  shrink  when 
dry  and  swell  when  wet.  Shrink-swell  is  associated  with  clay 
soils.  Shrinking  and  swelling  can  damage  roads,  dams,  buildings, 
foundations,  and  other  structures.  It  can  also  damage  plant 
roots . 


Silt — As  a  soil  separate,  individual  mineral  particles  that  range  in 
diameter  from  the  upper  limit  of  clay  (0.002  millimeter)  to  the 
lower  limit  of  very  fine  sand  (0.05  millimeter).  As  a  soil 
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textural  class,  soil  that  is  80  percent  or  more  silt  and  less 
than  12  percent  clay. 

Siltstone — Sedimentary  rock  made  up  of  dominantly  silt-sized 
particles . 

Slick  spot — A  small  area  of  soil  having  a  puddled,  crusted,  or 

smooth  surface  and  an  excess  of  exchangeable  sodium.  The  soil  is 
generally  silty  or  clayey,  is  slippery  when  wet,  and  is  low  in 
productivity. 

Slope — The  inclination  of  the  land  surface  from  the  horizontal. 
Percentage  of  slope  is  the  vertical  distance  divided  by 
horizontal  distance,  then  multiplied  by  100.  In  the  Soils 
Background  Report  the  following  slope  classifications  are  used: 


Nearly  level  or  level 

0  to 

2% 

Gently  sloping 

2  to 

5% 

Moderately  sloping 

5  to 

9% 

Strongly  sloping 

9  to 

15% 

Moderately  steep 

15  to 

30% 

Steep 

30  to 

50% 

Very  steep 

50  to 

75% 

Extremely  steep 

>75% 

Soil  loss  tolerance  ("T"  factor) — The  "T"  value  is  the  amount  of 

soil  (tons/acre)  that  can  be  lost  in  a  year  from  a  particular 
soil  series,  while  the  soil  continues  to  support  sustained  long¬ 
term  productivity. 

Subsoil — Technically,  the  B  horizon;  roughly,  the  part  of  the  solum 
below  plow  depth. 
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Topsoil — The  upper  part  of  the  soil,  which  is  the  most  favorable 
material  for  plant  growth.  It  is  ordinarily  rich  in  organic 
matter,  and  technically  it  corresponds  to  the  A  horizon. 

Water  erosion  susceptibility — Relative  susceptibility  of  a  given 

soil  series  to  water-induced  erosion.  In  this  report,  based  on 
Soil  Conservation  Service  K  factors  where:  <0.2  =  low; 

0.2-0.39  =  moderate;  and  ^  0.4  =  high. 

Wind  erosion  susceptibility — Relative  susceptibility  of  a  given  soil 
series  to  wind-induced  erosion.  In  this  report,  based  on  Soil 
Conservation  Service  WEG  classes  where:  Classes  5-8  =  low; 

3-4L  =  moderate;  and  1-2  =  high. 
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